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Preface

Overview
The goals of the CTDOT InRoads V8i Guide are:

e To provide detailed instructions and technical support on the methods and standards
used by CTDOT with Bentley InRoads V8i and beyond.

e To maintain interoperability and collaboration with Consultant Engineers and State
Design staff.

e To provide assistance for locating InRoads resource files within CTDOT’s Digital Design
Environment (DDE) and to guide users on how apply these files to project designs.

e To aid in the creation of high-value electronic data to be used for future applications
such as an interactive decision system.

The CTDOT InRoads V8i Guide will identify standard resource files, configurations, and CAD
functions used in the creation high value data.

The material covered in this guide does not replace the need for other references and training
regarding InRoads software. Additional publications and training may be needed for further
clarification of CAD procedures and functions. The intent of this guide is not to prevent or limit
individual initiatives and engineering judgment used in project design and development.
Rather, it is meant to document standard digital design procedures currently in practice at
CTDOT.

The main users of this guide include Designers, Planners, Surveyors, and CAD Managers that
work at or with CTDOT staff. The information provided in this guide is subject to change as
technology and experience warrant. Therefore, this guide will be updated as major revisions in
design software and CTDOT DDE policies occur. Addendum to this guide will be available in
digital format only.

Distribution

This manual, in its entirety, may be freely copied and distributed for the purpose of providing a
consistent guide to InRoads Design requirements of the Connecticut Department of
Transportation. The CTDOT InRoads V8i Guide is available on the web.

Trademarks

“MicroStation” and “InRoads”, are registered trademarks of Bentley Systems, Incorporated.
Other trade names, computer protocols, and file formats mentioned in this manual are the
trademarks of their respective owners. In no event will the appearance of any graphic,
description of a graphic, picture, screen display, or any other method of conveying meaning, be
considered to impair the rights of the respective owners.




Prerequisites
The required prerequisites for installing and using InRoads V8i are listed below.

e MicroStation V8i (SELECTseries 2) Version 8.11.07.492 or Higher
e MicroStation V8i (SELECTseries 3) Version 8.11.09.397
e InRoads V8i (SELECTseries 2) Version 8.11.07.428 or higher

e This is not configured to work with OpenRoads - InRoads V8i (SELECTseries 3)

Online Application Help

As mentioned earlier, this manual is not intended to be a sole source of information for the
InRoads user. InRoads software has extensive online help available through Help on the
InRoads Menu Bar. Additionally, when using the different InRoads dialog boxes, each box has a
Help button. These buttons link directly to information specific to the InRoads process being
performed. Itis generally expected that new or even seasoned InRoads users will need to
reference the online help regularly. The best solution to a problem usually requires testing and
selecting from multiple options. Practice and experience using InRoads is the key to becoming
a proficient InRoads user. Also, InRoads Help contains a media library with video presentations
and examples of standard workflows.

In addition, there are other outside InRoads learning resources for CTDOT users. CTDOT
employees can access the internet for help and training on the Bentley Learning Web site
http://www.bentley.com/en-US/Training/, or call Bentley directly at 1-800-778-4277 only for
SELECTservices or all others call 1-800-BENTLEY. To access these learning resources from
Bentley Systems, Inc., CTDOT employees should contact AEC Applications to have a Bentley
User ID issued to them. However, Consultant Engineering firms need to purchase their own
training subscriptions directly through Bentley.

CTDOT Engineering Applications has setup InRoads preferences and standardized CTDOT
InRoads practices in an effort to make using InRoads as productive as possible. Please contact
Elaine Richard at 860-594-3278 or Gabriele Hallock at 860-594-3244 if you have questions
regarding this manual or the CTDOT InRoads preference files.



http://www.bentley.com/en-US/Training/
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Volume | - InRoads Basics

In general, InRoads V8i provides Civil Engineering tools for road and corridor design. The following
design functionalities include:

e Road, runway, taxiway and site modeling capabilities
e Alignment tools

e Typical sections

e Superelevation

e Volume and quantity computations

e Storm Drainage Structure layout

e Processing of Survey Data

e Plan Sheet Production tools

InRoads can be considered a toolbox containing an assortment of tools. Each tool has a specific
function. When individual tools are combined and used in a particular order, it is called a
workflow. Workflows are used to accomplish a specific project-related task. Examples of
workflows can be found in each lab in this guide.

MicroStation is the platform application which allows InRoads data to be displayed; thus, both
MicroStation and InRoads applications work together to provide users with CAD functions. For
example, InRoads uses MicroStation files to display CAD graphics for a Horizontal Alignment. A
CAD file can be a design model and/or a sheet model (final plan sheet). This guide will outline the
InRoads commands that are available to view, display and present InRoads design data in CAD
files.
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1.1

Section 1 Orientation to InRoads
InRoads File Types

The InRoads road design process uses several different file types. All InRoads data is stored in
external files. The CAD file is used to view a graphical representation of the design data, but the
graphics files do not store the InRoads Data. For example, if the graphics that represent the
horizontal alignment are deleted, the InRoads geometry file is not modified.

The following InRoads resource files have been configured for the V8i Environment:

Preference File (*.xin) - This file contains the control settings of all the dialog boxes within
InRoads. The settings for surface, geometry and survey tools are all confined within the .xin file.
This is the main source of standardization where all InRoads design and graphical output are
configured to meet CTDOT standards.

Template Library (*.itl) — This file contains a storage area for typical sections. A template is
comprised of a series of points and components that represent breakline features. These are
processed later using the Roadway Designer command. Roadway features that have been
processed are then saved to the design surface. CTDOT has two standard .itl files; one for roadway
use and the other for airport taxiway and runway uses.

Style Sheet (*.xsl) - All style sheets have been provided by Bentley and are located on the local
hard drive, in the Inroads directory under Civil/XML Data. The View XML Reports command allows
users to select an .xsl style sheet, which specifies the exact information to pull from the .xml file
and how to format it. To further clarify, the .xml file contains raw or computed data; the .xsl file
specifies how to format the data into a report.

Drafting Notes (*.dft) - This file is used to enhance the production of final drawings. Use the
commands across the design session to place intelligent annotation notes on features and
geometry, in the plan, profile, and cross section views, as well as at the intersection of two
alignments.

Pay Items (*.mdb) - This file is used with Quantity Manager. Quantity formulas and CTDOT pay
items are stored in this Microsoft Access database.

Drainage Structures (*.dat) - This file is used with InRoads Storm and Sanitary. This file has been
configured with CTDOT standard drainage structure information, including sizes, shapes,
materials, and many other parameters.

Rainfall Table (*.idf) - This file is used with InRoads Storm and Sanitary. This file contains a table
of Rainfall/Time of Concentration data that conforms to CTDOT drainage standards.
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The following InRoads files need to be created for the project design:

Projects (*.rwk) - This file contains directory and file information for loading and saving InRoads
data files. Once the project file is open, all of the specific project files are also opened.

Roadway Design (*.ird) - This file contains roadway model definitions. This file stores station and
typical section information used by the Roadway Modeler command to create surface models
along alignments. The Roadway Design (*.ird) is also the storage location for the superelevation
design data.

Surfaces (*.dtm) - A Digital Terrain Model (DTM) file is a surface where existing ground and design
terrain surface models are stored.

Geometry Projects (*.alg) — This file contains coordinate geometry and alignment information for
a specific geometric project.

Survey Data (*.fwd) — This InRoads Survey Fieldbook data file is created by importing survey data
from a field data collector.

XML Data (*.xml) - The XML Reports command, available as an application add-in under Tools on
the pull down menu, generates XML data files. The XML files are not reports, but contain data that
can be formatted into reports by using the View XML Reports command. XML data files are ASCII
files that are not formatted as a report for direct viewing. A report is the output generated when
users display data from an XML file using the View XML Reports command.

Quantity Manager (*.mdb) — This file contains a database of quantity information for a project.

Drainage (*.sdb) — This InRoads Storm and Sanitary file is where the project storm drainage design
information is stored. This includes type and locations for catch basins, manholes and pipes.
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1.2 Resource File Storage Location

The latest versions of all V8i resource files will be kept in the workspace under InRoads_V8i _RSC.
Before starting an InRoads project, copy the necessary files from the workspace into the
designated folder. Resource files for Highway Design users are copied into the Highway discipline
folder within the project container. Resource files for Facilities Design users are copied in the
Facilities/Civil discipline folder within the project container. Resource files for Surveys are in the
local directory under Bentley_V8, to improve the processing performance of the data.

V8 _Environment folder holds all of the resource files needed to run InRoads Select Series with
the V8 level structure. The J_Environment folder and the SE_Environment folder are for legacy
projects and are only to be used by the Survey Unit. Figure 1-1 displays the subfolders for the

resource files.

, InRoads_V&_RSC

Name

J_Environment
SE_Environment

Superelevation_Rate_Tables

VE_Environment
XDrive_TrainingProject
E![I Bridge_V8i.reg
#]Consultant_V8i.reg
. dollar.tiw
B FacilitiesCivil_V8i.reg
#]Highway_VBi.reg
#]Survey_V8ireg

>

) cell

| Style Sheets
& aecitemll xml
|| CT_civil.XIN
| | CT_Drainage_Report.rpl
| | CT_notes.dft
|| CT_rainfallidf
|| CT_runoff.dat
|| CT_structures.dat
|| FA_typicals.itl
(] HW_items.mdb
|| HW _typicals.itl

| | SV_VB_LEVELS_METRIC.XIN

|| Toolbar_HorizontalAnnotation.thr

Figure 1-1 InRoads Resource Folder
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1.3 Lab 1 - Starting the InRoads Application

CTDOT users should ensure the W:\ drive is mapped (CTDOT_V8 Workspaces > Workspace).

Other users should go to the ConnDOT webpage: ConnDOT: CTDOT - SELECTseries DDE and follow
the instructions.

A. In Windows Explorer, browse to the workspace folder V8 Workspaces > Workspace >
InRoads_V8i _RSC\V8_Environment. From there copy the following files to the InRoads
project folder ### ####\Unit Name\_Eng_Data\InRoads.

Highway Users Facility Civil Users
CT_civil.XIN CT_civil.XIN
CT_notes.dft CT_notes.dft
CT_rainfall.idf CT_rainfall.idf
CT_structures.dat CT_structures.dat
CT_Drainage_Report.rpl CT_Drainage_Report.rpl
CT_runoff.dat CT_runoff.dat
HW_typicals.itl FA_typicals.itl

HW _typicals.itl (copy for lab exercise only)
For this lab copy to the following folders:
\999 Student## 2007\Highways\_Eng Data\InRoads or

\999 Student## 2007\Facilities\Civil\_eng_data) or into your project folder.

B. Double Click on the Accounting icon located on your desktop (for WindowsXP or Windows V7).

Windows XP Windows V7
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CTDOT- InRoads V8i-Guide
VOLUME I - SECTION 2

C.

Within the CT DOT Accounting Menu select Run Program: (1), choose MS 8i Highways. Select
the project number for your project from the Available Accounts (2) and then highlight it

within the Frequently Used Accounts (3). Select the correct Resource Type (4) and click on
Start (5) button.

'18 CT DOT Accounting Menu | = | 2 |

File Help

Run Program: | 1 |Ms 8iHighways "J '

Elapsed Time: Inactive  Version 7* . -

Selected Account: |DOT5?1 47-0016-0098PE-PED1O

Frequently Used Accounts Available Accounts

« D015-0358PEPEDIC
r— DOTSF197-0015-0359 14
3 DOTS7197-0815-0360 1cld

DOTSF197-0015-0365 11

DOTS7197-0017-0137CN-IND2N
DOTS7197-0017-0171PE-PEOIC
DOTST197-0017-0174CN-ND10
DOTST197-0017-0177CN-IND10
DOTS7197-0017-0182PE-PEOC
DOTST197-0017-0183PE-PEOIC ™

Clear Frequently Used Accounts | Configure Discipline |

Resource Type: |pE153 :IJ 4
Limit to Project #: | \=ﬂ=ilter Show All Projects |
Instructions:

Select a program to run, then click "Start’

User  HallockGa Computer: | DOT-WH3AEC13

Y
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CTDOT- InRoads V8i-Guide
VOLUME I - SECTION 2

D. The first time into MicroStation V8i the “out of the box” MicroStation Manager Interface
will appear, the CTDOT user must create first an interface and then a username.

E. First select the Interface (1) pull down, pick New and type in your username. It must
match your computer login exactly and it is case sensitive. Click the OK button.

F. Second select the User pull down, pick New and type in your user name. This will create
your user configuration file (.ucf). Click the OK button.

G. Inthe Project drop down select one of your design projects. Browse to any .dgn file, open
the file and then immediately close the file. The next time you go into MicroStation you
should see the CTDOT MicroStation Interface as shown in Figure 1-2.

H. Inthe bottom right corner of the MicroStation Manager, select the project number (e.g.
999 Student## 2007). Browse to the Highway/MSta_Design folder and open the file
HW_InRoadsV8i.dgn.

Lookl: | g MSta_Design - 0@ DE® 30 - V8 DGN

Name ’ Date modified Type

’;} #HW_InRoadsV8i.dgn 2/4/2014 1:18 PM Bentley M
Recent Places

Desktop

="
Libraries

A

Computer

2

v | Concel | Project: | $99_Student 10_2007

not required

[hallockg Name: your username here
‘ ==
thallockga

|hallockt E”es' Guzman) ucf e
‘ hagertjrucf { )
1. Create Interface HallockGa.uct
hll:\rh =

2. Create User Config. File

your username here

Description:

"

Enter name of user configuration file

Figure 1-2 MicroStation Manager
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On the MicroStation toolbar, click on Applications > InRoads Group > Activate InRoads
Suite.

Workspace | Applications | Window Help Location Survey  Traffic N

0 v = | InRoads Group P by Activate Rail Track -
by Activate Rail Track Suite
M Activate InRoads
Activate InRoads Suite &.
Activate Site
Activate Site Suite
Activate Storm and Sanitary

wl-Top, 30 Design

Activate Survey

Activate Bridge

20



1.4

InRoads Interface and Explorer Windows

When the InRoads application is opened, the InRoads Explorer will appear which contains a main
menu bar and two windows for viewing and manipulating active data files and their contents. All
InRoads commands are located on the main menu bar. Tool bars can be activated for quick access
to the different commands and dialogs. If users right click on the gray space to the right of the
InRoads main menu help, a shortcut to the LOCKS tool bar can be created. In order to activate this
tool, click on locks and then go to the Customize dialog where all tool bars are listed. The lock
tools are shown in Figure 1-3. Note that the common settings are in bold letters, such as ON or
OFF.

= p— L =]

s/ |llga |~ |2 |m|= | % |8
Feature Style Lock | Pencil or | Delete Ink | Graphics Point Station Report
Highlight OFF Pen Mode | Lock OFF or Element Lock ON Lock OFF
Lock ON Features Mo Snap

Figure 1-3 Description of LOCKS Tools

The left window, the Workspace Bar, contains a listing of active data. In Figure 1-4 the Geometry
Project information is listed. The red square near the + symbol indicates the active Geometry
Project. A right mouse click on geometry listed in the Geometry window will activate a shortcut
dialog with options to Save, Copy, set Active, etc. Tabs at the bottom of the window allow users
to toggle to the different data files types (i.e. Surface Data, Template Library File etc.) that are
loaded with the project.

B Bentley InRoads Suite V8i (SELECTseries 2) = ===
Hle Surface Geometry Bridge Drainage Survey Evaluation Modeler Drafting | Quantties Tools  Help
<Unnamed> ~rEE| &N 22— L ETF
Mame Description By Whom Last Revised Access Mode Style Integrity
S Geometry Projects #. Cogo Buffer RichardEH 6/13/200812:3.. Read-Write
-l Default [/1Roadway_1 HallockGa 12/20/20137:5...  Read-Write AAA_CENTERL.. OK
= " ra Roadway_2 HalleckGa 12/19/2013 2:3... Read-Write AAA CEMTERL.. OK

‘it Cogo Buffer

+m Roadway_1
- Roadway_2

=, Geometry | Preference 4 | »

Fl [ 3

Toggles the Cogo Audit Trail

Figure 1-4 InRoads Interface

The right window displays information about data contained in the data file type (i.e. Geometry
Projects). In Figure 1-4 there are two (2) horizontal alignments listed and the COGO buffer. Again,
the red square indicates the active horizontal alignment. The importance of active data will
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1.5

become more apparent in later sections of this manual. Each horizontal alignment has a name
and description. As the scope and volume of data for each project increases, the description
becomes more important. Therefore, all alignments should have meaningful descriptions.

Project Defaults

An organized work environment along with a standardized file management system provides a
consistent way to maintain digital design data. These measures decrease the chance that users
will create and/or work with incorrect InRoads files. Along with a standardized file management
system, InRoads provides a way to set up project defaults and create a project file for each
project. This in turn, allows users to work with the correct preferences and data files essential to
project design.

To ensure file integrity, the correct project files must not only be used, but also maintained and
updated.

InRoads users must master file management techniques for all InRoads design and data files. File
management also eliminates the creation of multiple copies of the same file. Therefore, a
standardized file management system greatly increases productivity by ensuring the availability of
correct InRoads files and eliminating duplicate files.

By setting up the project defaults and creating a project file, users can quickly load all files needed
for project design. Additionally, the project file helps coworkers load and analyze current design
data. The Project Defaults command is used to open resource files including the preferences file
(.xin), Storm and Sanitary files, drafting file, and the master item database. This command is also
used to set up default directories for all file types that can be accessed through the File/Open and
File/Save As dialog boxes. These include Project (.rwk), Surface (.dtm), Geometry (.alg), Typical
Section Library (.itl), Roadway Design (.ird), Survey Data (.fwd), Storm and Sanitary (.sdb) and
Quantity Manager (.mdb). All other files, which are opened or saved throughout the InRoads
program, use the Project Default Directory setting. The project default file directories are stored in
the computer’s registry on the local hard drive.

The following two methods, automated method and conventional method, can be used for setting
up project defaults:

e The automated method based on variables, only has one configuration name. Files are
opened and paths are driven by the project user’s selection when opening MicroStation.
Users can set a windows system environment variable to define a project working
directory. Use Project Defaults to set the variable name using the syntax, $(variable) or
%variable%.

e The conventional method allows each project to have its own Configuration Name based
on hard-coded paths. When a particular configuration is saved and users exit the dialog,
that configuration is remembered as the "Current" configuration. The next time InRoads is
accessed all the directory paths are set according to the last configuration used. If the
project has been changed, users will need to select the corresponding project
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configurations. This means a configuration name will be needed for every project that the
user is working on.

A. Click to File > Project Defaults on the InRoads Main Menu.

B. Click on the New button and a new dialog box will appear, type in a project number
(XXX_XXXX) — for this lab type in student - for the configuration, click OK to save
and close the box.

C. Click the cursor in the Preferences (*.xin) box and click the Browse button. The
Open box will appear. Browse to the location of the CT_ civil.xin file, click Open,
Repeat for Drainage Structures and Drafting Notes.

D. Set Default Directory Paths, click the cursor in the Project Default Directory and
click the Browse button. The Open box will appear. Browse to the location where
the InRoads project will be stored, i.e. the project folder InRoads directory. Click
Open.

E. Repeat for all other paths. With the exception on Style Sheet and Survey Data.

F. For Style Sheet browse to C:Bentley V8\civilNXML Data (or where InRoads is
installed)

G. Save the configuration, Click the Apply button, then click the Close button.

The Projects File (*.rwk) is composed of a list of files that pertain to a specific project’s design
data. Surfaces, a template library, geometry projects, a roadway library can all be saved to the
projects file. When saving project files, the InRoads program places the entire path name in the
.rwk file. If any of the files are moved, the .rwk file is invalid. Whenever the .rwk file is loaded, the
software looks for the associated files in the same directory that the .rwk resides.

1.6 Lab 2 -Project Start Up

The second lab in this section, Lab 2, takes users through a series of steps to create an InRoads
Project. Part of the process is setting up the project defaults, the Project File (.rwk), geometry
(horizontal and vertical alignments), and surface models. By following these steps every time an
InRoads project is created, users ensure that the proper files and settings are used throughout the
design-life of a project.

1.6.1 Using Automated Project Defaults

A. Click to File > Project Defaults on the InRoads Main Menu.

B. Click on the Import... Button and browse to the workspace folder under InRoads_V8i _RSC
and select the reg file Highway_V8i.reg

Note: When setting up a design, a user must select the .reg file that corresponds to the
discipline (Highway_V8i.reg or Consultant_V8i.reg). Itisimportant to select the correct file in
order to get the correct subfolder paths.
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C. To save the configuration, Click the Apply button, and then click the Close button.

Note: The code $(CT_DIRPATH) will inherit the project the user selects when starting
MicroStation. To check the correct files are opened click on the Preference Tab as shown in
Figure 1-5.

B Set Project Defaults H Bentley InRoads Suite Vi (SELECTseries 2)
Configuration Name: Highway_VSi . 2 .
= File Suface Geometry Brdgoe Dreinage Survey Evaluation Mod
Default Preferences iLlI'II'IEITIEd> - % @ \ # g —
Preferences ("xin): $({CT_DIRPATH)\Highways"_Eng_Data‘InFoac
Tumouts ("bt): -4 Preferences |
Drainage Sincturs (Ga): S(CT_DIRPATH)Higweys!.Eng_Deta\infoac .| \\sh3dgs18\CTDOT_projects\999_Studentl0_2007\Highw
Rainfall Data ("idf): S{CT_DIRPATH)\Highways"._Eng_Data‘InRoac - = | | =
Bridge Sections (" bd):
Drafting Notes (" dft) S(CT_DIRPATH) \Highways'_Ere—PaTa"InRoads\CT_notes dft
Pay tems (*mdb): S{CT_DIRPATH)\Highways"_Eng_DaredlgRoads " HW _items mdb

Site Modeler Options (*spf):

Uszer: [ HallockGa - ]

Default Directory Paths

Project Default Dirsctory:  g(CT_DIRPATH)\Highways',_Eng_Data'InRoads\, Pm]ECt [Hﬂﬂ_studeﬂt 1 U_Z{H]? i ]
Report Directory: SICT_DIRPATH)\Highways',_Eng_Data'InRoads\,

. . . e _ Inteface: [halluc:kga - ]
Projects (".nwk): S(CT_DIRPATH)\Highways\_Eng_Data\InRoads",
Surfaces (".dim): ${CT_DIRPATH)\Highways"_Eng_Data'InRoads"

Geometry Projects ("alg):  g(CT_DIRPATH)\Highways'_Eng_Data\InRoads\,
Template Libraries ("#l:  §CT_DIRPATH)\Highways'_Eng_Data\InRoads",
Roadway Design ("ird):  g{CT_DIRPATH)\Highways",_Eng_Data\InRoads",

Survey Data (" fwd):
Drainage (" sdb): &{CT_DIRPATH)\Highways"._Eng_Data‘InRoads".
Style Shest ("xsl): C:A\Bentley_V&'\Civil'inRoads Group VB.11'XML Data‘en'

Quantity Manager "mdb):  g(CT_DIRPATH)\Highways'_Eng_Data\InRoads",
Site Modeler Projects {~.gsf):

Default Grid Factor Export Prefemed Preference

Grd Factor: 10000 [ Active Only Name: Highway

Figure 1-5 Project Defaults Automated Settings
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1.6.2 Setting up the Project File

A.

Click to File > Open on the InRoads Main Menu. Change the Files of type to *.itl and select
HW_typicals.itl. Click Open and then Cancel.

Click to File > Open on the InRoads Main Menu. Change the Files of type to *.dtm. Browse
to the projects survey folder and click on the needed dtm. For this lab use
SV_Surface.dtm. Click Open and then Cancel.

Click to File > New to create your geometry project. This command shown in Figure 1-6
does not create an actual file it only creates an internal name for the Geometry Project.

Click on the Geometry tab and type Geometry_Project in the name box. Click Apply

Change Type to Horizontal Alignment and type Roadway_1, set Style: AAA_CENTERLINE,
Curve Definition: Arc, Click Apply

Change Type to Vertical Alignment and type Roadway_1. Style: AAA_CENTERLINE Curve
Definition: Parabolic, Click Apply

Change Type to Horizontal Alignment and type Roadway_2. set Style: AAA_CENTERLINE,
Curve Definition: Arc, Click Apply

. Change Type to Vertical Alignment and type Roadway_2o0ptA. Style: AAA_CENTERLINE,

Curve Definition: Parabolic Click Apply

Change Type to Vertical Alignment and type Roadway_2optB. Style: AAA_CENTERLINE
Curve Definition: Parabolic, Click Apply. Click Close.

B New BEENE
Geometry H Mew E
Type: < Geometry Project § — Surface | Geometry
Mame: Help Type: Horizontal Alignment - [
Description: Mame: [
Description:
B New =
MName Description
Completed_Hor Type: < ) )
Defautt Vertical Alignment [

Mame: [

Description:

Figure 1-6 InRoads New Dialog Box
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J. Create and Save the .alg (Geometry Project) file. Click to File > Save As on the InRoads
Menu Bar. In the Save As box select Geometry Projects (*.alg) from the pull down for Save
as type: . For Active: select the geometry name from the pull down and then the File name
will appear in the File Name Box. Click Save, and then after the file is saved, click Cancel.
See Figure 1-7.

B Save As £2
Savein: InRoads - (; ¥ -
Z MNarme : Date modified Type
che __ Completed_Horizontal.alg 1/17/2014 11:44 AM  ALG File
RecentPlaces ' completed Naming.alg 12/19/201312:5 ..  ALG File
! || Completed_Vertical.alg 1/31/2011 11:51 AM  ALG File
| Drainage.alg 1/31/201111:51 AM ALG File
Desktop || Final.alg 1/31/2011 11:51 AM  ALG File
— || Geometry_Project.alg 1/17/2014 12243 PM ALG File
S
Libraries
Computer
@ 4 L 2
¥ File name: Geometry_Project alg - | Save |
Metwork
Save as type: |Geome‘tr‘; Projects (*.alg) A4 | | Cancel |
| Help |
Active: | Geometry_Project - | Options... |

Figure 1-7 InRoads Save As Geometry Projects Dialog Box

K. Create and Save the .ird (Roadway Designer) file. Click to Modeler > Roadway Designer...
on the InRoads Menu Bar. In the roadway designer choose File > New as shown in Figure
1-8 and input project name (xx_xxx), for this lab use Roadway_Designer in the File Name
field. Click Save, Cancel and Close the Roadway Designer.

H Roadway Designer -
Corridor  Superelevation Tools Owverlay Tools

Mew

Open... Ctrl+0
Save Ctrl+5
Save As

Import RWL...

Close

Figure 1-8 InRoads Roadway Designer Creating a New File
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L. Save files in the RWK (Project) file. Click to File > Save As on the InRoads Menu Bar. In the
Save As box select Projects (*.rwk) from the pull down for Save as type: . Click the
Options... button on the lower right corner of the Save As dialog box. The Project Options
dialog box (Figure 1-9) will appear. Check Add and Update and click on each file under file
name for all the files listed under each tab. When the Surfaces tab appears, only click on
Add for the Existing surface only. (Proposed surfaces will be created later in the design
process. These files will need to be checked off under Add and Update columns).

- -
Project Options | & |
] P
Survey | Template Library Roadway Design
Surfaces | Geometry Project XIN Preferences I Drainage
Help
e —
/ Add  Update ometry Name File Name
<\ K [ ometry_Project  “sh3dgs18\CTDOT _projects'999_Student10_

File Name:

[ ok || cCancel |

Figure 1-9 InRoads Project Options Dialog Box
M. Click the OK button and the Project Options dialog box will close.

N. On the Save As dialog box (Figure 1-10) data point in the File name field and type in the
name of the file, for this lab type in Project_File. Click the Save button and then click
Cancel.

Bs Save As | 28 |
Savein: , InRoads - & ¥ B Gl
= Mame ‘ Date modified Type
kel || Project_File.rwk 1/23/201411:32 AM RWK File
Recent Places
Desktop
Libraries
Computer
& < 1 »
Metwork
Save as type: [ijeds (™ rwike) v] [ Cancel ]
Help

Figure 1-10 InRoads Save As Projects Dialog Box
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Note: After running the Roadway Designer and creating the proposed surfaces, these
surfaces will need to be saved as .dtm(s) file and added to the .rwk file. See sections 7.3.3
Saving the Design Surface and 0
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Project File Update for instructions.

1.6.3 Defining Discipline Settings

A. From the InRoads Menu Bar select File < Project Defaults. See Figure 1-11.

Default Directory Paths

Project Default Directory:  iCT_DIRPATH)\Highways'_Eng_DataInFoads".

Report Directory: 3CT_DIRPATH)\Highways'._Eng_DataInFloads".
Projects (".rwk): S{CT_DIRPATHHighways'_Eng_Data“InRoads".
Surfaces (".dim}: 3CT_DIRPATH)\Highways'._Eng_DataInFloads".

(Geometry Projects ("ala):  g(CT DIRPATH)\Highways'_Eng_Data‘lnRoads'.
Template Libraries (") &CT_DIRPATH)\Highways'_Eng_Data‘\InRoads"
Roadway Design ("ird):  ${CT_DIRPATH)\Highways'._Eng_Data"InRoads".

Survey Data (" fwd):
Drainage (".sdb): ${CT_DIRPATH)\Highways',_Eng_Data‘InRoads",
Style Sheet (" xsl): C:\Bentley V& \Civil\InRoads Group V8.11"¢ML Data“en®

Quantity Manager ("mdb):  ¢({CT_DIRPATH)\Highways',_Eng_Data"InRoads".
Site Modeler Projects {*.gsf):

Default Grid Factor Export
Grd Factor: 1 opoo [ Active On

Prefemed Preference
Name: | Highway ~ | Highway

Figure 1-11 InRoads Project Defaults Box

B. Under Preferred Preference select the required discipline name, for this lab select
Highway.

C. Click Apply and Close.
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D. From the InRoads Menu Bar select File < Project Options. See Figure 1-12

B Project Options | = 22 |
Tolerances reviations I Rail I Sight Distance
Precision General | ) Units and Format | Geometry
Tab Pages Help

Tab Style: [Stacked v]

[C] Always Activate First Page

Collapse Dialog Boxes Automatically

Editar: [No‘tepad V]
Editor Mame: Notepad

Default Cell: INR_PLUS -

Coordinate Sequence: [Northing.-’Easting v]

] Refresh Command Settings on Preference Change
[ Omit Astomatic Graphics Refresh

[] Reriangulate Without Prompting

[] Text Size # Cell Scale Lock

Autosave files every: i} Minutes

Apphy Preferences... Close

Figure 1-12 InRoads Project Options Box
E. Select the General Tab then select the Preferences... button.

F. Inthe Preferences box, click on the required discipline name (Highway for this lab). Select
Load and Close. See Figure 1-13

G. Click on the Apply and Close.

:

“ Preferences

Facilties

_. 3 _l.oad
urvey

S

by o [ ]

S

Help

Active Preference: Highway

Figure 1-13 InRoads Preferences Dialog Box
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2.2

Section 2 Surfaces

A computerized model of a 3-D ground surface is a visual representation of point data. This data,
in X, Y & Z numerical coordinates, defines the Digital Terrain Model (DTM), also commonly
referred to as a surface.

In InRoads, the DTM remains an integral and important part of a project. Feature data resides in
the DTM and can be displayed in plan, profile and cross section view. Design analysis and
computations are performed on the data in the DTM. The Surface tools allow users to place
features, execute commands, view surface properties, and make design modifications to the
design surface.

Types of DTM Display

In the InRoads project, surface representation and features can be displayed in three different
Views or modes: 3-D Planimetric, Profile, and Cross Section.

e 3-D planimetric view, commonly referred to as plan or plan view, is a top-level aerial view of
the entire surface. This view allows users to see any of the point types (random, breakline,
contour, and so on) in the digital terrain model.

e Profile is an extracted side view of the vertical elevation of a surface along an entire active
horizontal alignment (or just a portion of it). A legend, correlating surface line symbology,
surface name and the scale used on the profile, can also be displayed.

e Cross Section is a portion of the roadway model at a specified location. Displayed in individual
graphic windows, each section shows surface configurations perpendicular or at a skew angle
to a linear feature, such as the horizontal alignment (often the centerline of the roadway).
Cross sections differ from profiles in that they show detailed sections of the surfaces, from one
station to the next transverse to an alignment; profiles show surface elevations longitudinally
along an entire alignment.

Together, these display modes allow users to view, evaluate, and design projects from various
important perspectives. Objects in the DTM can be represented in one view or all of these views.

Features in the DTM

In InRoads, features are important to the design process. A feature is a unique instance of an item
or 3-D entity that is represented in the DTM by lines, points, or text. A line is actually a linear
segment. Points can be represented as symbols or cells. Annotation is considered text. The
following are examples of common road design features:

¢ A single random point
e A single interior boundary

o A flowline
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* A single curb line
* A single utility (pipe, pole, manhole)
e A collection of utilities (poles, manholes)

Therefore, a feature is any single component that is part of the DTM. Further, for features such as
random points, users can store more than one random point feature type in a DTM. This flexibility
allows users to control the display of the random points in the surface separately from other
features, such as manholes.

In InRoads, features can be created or imported into the DTM with a level of “intelligence”. In
other words, features know to display themselves as features in InRoads. Once features are
defined or modified and displayed, they can be annotated within the design file.

View Surface Tools

InRoads provides users with display options for viewing DTMs, triangles, contours and features.
The ability to display these design features allows users to visualize specific aspects of their
designs with simple commands.

View Perimeter

The View Perimeter command displays the outermost edge of a triangulated digital terrain model
(surface). This command is very helpful for visualizing the boundaries of the triangulated model
and for fitting the surface to the viewing screen so that you can see the results of subsequent
commands.

View Triangles

The View Triangles command displays all or a portion of the triangles contained within the active
surface. The software displays the triangles that are created when the model is triangulated. This
command is used to help evaluate a model and pinpoint areas that either have too many or too
few points.

View Contours

The View Contours command generates and displays elevation contours for the active surface.
This command automatically generates major and minor contours, depression contours, and
contour labels in the drawing. Major contours are contour lines that display at a specific elevation
interval. Minor contours display a specified number of times between each major contour. These
two types of contour lines work together to help users better visualize a surface.

View Features

The View Features command displays surface features in plan view, including breaklines, random
points, interior boundaries, etc. The feature style associated with each feature determines
whether or not the feature can be displayed in plan view and the type of symbology to use to
display the feature.

The shapes representing the actual points are displayed as single characters at the exact X,Y,Z
locations of the point. Additionally, for linear features (breakline features, contour features,
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interior features, and exterior features) the command can display line segments connecting the
individual points that make up each of these features.

Lab 3 - View Surface Tools

Before starting this lab the SV_Surface.dtm file will need to be opened if it is not already.

This lab shows InRoads users how to use the different viewing tools to display surface data
including the perimeter, triangles, Contours and Contour Elevations.

A. Make sure the style lock is off @ . The style lock will allow the dialog box to appear.

B. On the InRoads Main Menu Bar click on Surface > View Surface > Perimeter,  Figure 2-1.

i o il
e =

Surface: lsting v] Apply

Symbology:
Object

Fermeter

Figure 2-1 InRoads View Perimeter Dialog Box

C. Click on the Preferences... button, select the name Survey, Load and Close.
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D. Inthe View Perimeter Box for Surface: select existing. Then click the Apply button. In
Figure 2-2, notice the line surrounding the roadway, this is the limit of the existing surface.
This represents the extend of the survey data.

Existing
Perimeter

Figure 2-2 MicroStation View of InRoads Generated Perimeter

E. Onthe InRoads Main Menu Bar click on Surface > View Surface > Triangles (Figure 2-3).

[ E"l View Triangles ‘ I,ﬁr

e

Surface: ‘ |E:lj5til'lg 2 .PLDD"‘,"
Cloge

Colored Model Preferences..
Mesh HE|p

Symbalogy:
Object Mame
Trangles BYL

T

Figure 2-3 InRoads View Triangles Dialog Box

F. Click on the Preferences... Button, select the name Survey, click Load and Close.
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In the View Triangles Box for Surface: select existing. Click Apply, then Close. In
Figure 2-4, notice the triangles surrounding the roadway.

Using MicroStation tools with graphic group on, delete display of the perimeter and
triangles.

Figure 2-4 MicroStation View of InRoads Generated Triangles
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I.  Onthe InRoads Main Menu Bar click on Surface > View Surface > Contours (Figure 2-5).

b= View Contours = 23
Main | Advanced | Labels
Surfacs: existing v/ | Help
Interval: 1.000
Minors per Majar: 4 =
Symbology:
Ohbject Mame
[ Major Contours INDCON BYLEVEL
(<] Minar Contours INTCON BYLEVEL
E Major Labels INDCON BYLEVEL
|:| Minar Labels Default BYLEVEL
|:| Major Depression Contou ... Default BYLEVEL
[ ] Minor Depression Contou... Default BYLEVEL
| Apphy | | Preferences... | | Close

Figure 2-5 InRoads View Contours Dialog Box

J. Click on the Preferences... Button, then select the name Survey. Click Load and Close.

K. Inthe View Contours Box for Surface: select existing. Then click the Apply button. Notice
the contours within the ground file (Figure 2-6).

Figure 2-6 MicroStation View of InRoads Generated Contours
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L. Using MicroStation tools with graphic group on delete the display of the contours.
M. On the InRoads Main Menu Bar click on Surface > View Surface > Features (Figure 2-7).

N. Right Click within the Features: box in the interface window and click on Select All, then
click Apply. Figure 2-8 shows all the features in an existing DTM.

Bt View Features 2
Surface: existing - | ,gq:‘phr |
dIEIE | Close |
| Filter... |
| Edit Style... |
| Help |
Features:

MName Style Description il ﬂ
APOINT APOINT ACTIVEPT FOR LO...
APOINT4 APOINT ACTIVEPT FOR LO...

BM BM BENCH MARK
BMS BM BENCH MARK
BREKLMN BREKLM BREAKLIME
BRKLM103 BRELM Select All Ctrl+ A
— Select None  Ctrl«N
BRKLMN120 BREKLMN
ERKLMZE BRKLMN et Sﬂt'ﬂﬂ:ﬂ
BRKLMNZES BRELM BREAKLIME
BRELNI BRELMN BREAKLIME -

Figure 2-7 InRoads View Feature Dialog Box

Figure 2-8 MicroStation View of InRoads Generated Features
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O. Close the View Features dialog box.

P. On the InRoads Main Menu Bar click on Surface > Update 3-D/Plan Display (Figure
2-9). This display dialog box allows users to display on or display off the Perimeter,
Triangles, Contours and Features in your file. Note: There are other functions
within this dialog box that will not be covered in this lab.

H
ﬁ Update 3-D/Plan Surface Di__

| Fence Mode: Ignore Glose

Surfaces: [em'sting ,l ——
[] Perimeter  [] Surface Blevations || Color-Coded Aspects

Fitter...
[[|Tiangles  [C] Slope Vectors [ Color-Coded Blevations
Edit Style...
[T Contours [ Profiled Model [] Color-Coded Slopes
Help

[ Gridded Mode!

Features:

Fs

hd

Description
APOINT APQINT ACTIVE PT FOR LO... D
APQINT ACTIVE PT FOR LO...
BM BEMCH MARK
BM BEMCH MARK
BREKLM Select All
BRELM
BRELM

Ctrl+4
Ctrl+M

Select Mone

Invert Selection

Figure 2-9 InRoads Update 3-D/Plan Surface Display

Q. For Surfaces: Select existing from the pull down menu. Right-click within the
Features: window, click on Select All. Toggle on one at a time Perimeter, Triangles
and Contours. You will see perimeter, triangles and contours appear in the
MicroStation display. Toggle off perimeter, triangles and contours.

R. Close the Update 3-D/Plan Display dialog box.
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Section 3 The Managers
Named Symbology Manager

The Named Symbology Manager (Figure 3-1) allows users to define their symbology settings (line
style, weight, color and so on) for features and annotation. These settings, along with many other
preference settings, are stored in the .xin preference file.

This file has been customized to adhere to CTDOT standards (CT_civil.XIN).

b= Named Symbology Manager | = | = 23 |

Show Symbologies with Properties
[ Include Defautt [7] Include Profile

[ Include Plan [7] Include Cross Section
-

Close

Preference Fle: “sh3dgs18\CTDOT _projects® 359 _Student 10_2007 Highways*_Eng_Data‘InRoads*C

Delete
Mame Description Defaut  Plan  Profile  Cross Section =
APOINT  ACTIVE PT FOR LOCATIONS X LM\ [ Rename..
ARWL  PVMT ARROW LEFT X Help
ARWLR  PVMT ARROW LEFT/RIGHT X
ARWR  PVMT ARROW RIGHT X
ARWS  PVMT ARROW STRAIGHT X
ARWSL  PVMT ARROW STRAIGHT/LEFT X
ARWSLR PVMT ARROW STRAIGHT/LEFT/RIGHT X
ARWSR  PVMT ARROW STRAIGHT/RIGHT X
ATHFLD  ATHLETIC FIELD X
ATREKI BER CAT TOWFR AMTRACK x ® i

Figure 3-1 InRoads Named Symbology Manager
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3.2 Style Manager

The Style Manager (Figure 3-2) accommodates surface, geometric and survey features. A style
describes how and where a feature will display. A feature style is assigned to individual features
to determine whether points, line segments, or annotation for that feature can be displayed in
plan view, in cross sections, or in profiles.

B Style Manager | o B & |
Show Styles with Properties Surface Properties Geometry Tabling
[7] Include Suface Display Plan Poirt Tabling

[] Include Geometry Point Dizplay Cross Section Line Tabling

[ Include Geometry Line Dizplay Profile Arc Tabling

[ Include Geometry Arc Pay tem Spiral Tabling —OpY...

[ Include Geometry Spiral Survey Propeties Copy Settings...
[ Include Survey Custom Operations Attributes Delete

Preference File: “sh3dgs18\CTDOT projects"599_Student10_2007Highways"._Eng __
MName Description at

AAs CEMTERLINE Proposed Active Centerine e

APQINT ACTIVE PT FOR LOCATION SHOTS

ARWL PYMT ARROW LEFT

ARWLR PYMT ARROW LEFT/RIGHT

ARWR PYMT ARROW RIGHT

ARWS PYMT ARROW STRAIGHT

ARWSL PYMT ARROW STRAIGHT/LEFT

ARWSLR PYMT ARROW STRAIGHT/LEFT/RIGHT

ARWSR PYMT ARROW STRAIGHT/RIGHT

ATHFLD ATHLETIC FIELD

ATRKI RR CAT TOWER AMTRACK

ATREI RR CAT TOWER AMTRACK

ATREIA RRE CAT TOWFR AMTRACK i
4 1 b

Figure 3-2 InRoads Style Manager

Each feature style is linked to a name in the Named Symbology Manager. Once defined, the style
is one-to-many; meaning any one style can be used to display many features. For example, a style
for centerline could be used for both the roadway centerline as well as for any other secondary
road centerline. When users select Style Manager from the Tools menu, all predefined CTDOT
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styles in the preference file are displayed. Figure 3-3 displays the options available for editing a

e Symbology
=7 Geometry Feature
-{_7 Survey Feature

Cross Section Display
[7] Projected Line Seaments

[] Projected Paints
[] Crossing Points

Profile Display
[] Projected Line Segments

[7] Projected Paints

Style.
Bt Edit Style | = |
Name: Pay kem Name: 0g11101

F_RDWY_CPC 3-D/Plan Display

25 Edit Style Line Segments
----- General ;

Poirts
..... S}rmhglgg}r D
{23 Surface Feature [C] Annotation
i B Settings

[7] Arnotation [7] Crossing Paints
[T Componerts [7] Annotation
[ Apphy ] [ Close ] [ Help

Figure 3-3 InRoads Edit Style Dialog Box

3.3 Symbology and Style Name Configuration

The CTDOT XIN InRoads preference file uses the following naming conventions for symbology and
styles:

CT_Working — Working Symbology (not used in final cut sheets)
P_ALG — Proposed Geometry

P_COMP — Proposed Components

P_DRAIN - Proposed Drainage (Storm and Sanitary)

P_RDWY - Proposed Linear Roadway Features

P_SFTY — Proposed Safety Features

P_SHT - Proposed Sheet Annotation and Set up

P_SUB — Proposed Sub-layer Roadway Linear Features

P_SURF — Proposed Surface Modeling Info

SURVEY - Existing Features (all caps, no under bar)
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3.4 Lab 4 - Editing the Managers
Before starting this lab the SV_Surface.dtm file will need to be opened if it is not already.

3.4.1 Changing Feature Properties
A. Go to Tools > Style Manger

B. Scroll down to the Feature named STREAM and double-click on this Feature style. This will
open the Edit Style Box.

C. Select the Surface Feature folder and choose Settings

D. Check on Projected Line Segments, Projected Points, Crossing Points, and Annotation in the
Profile Display area of the Dialog Box.

m

Click Apply and Close on the Edit Feature Style Box.

m

Click Close on the Style Manager Box. By editing this feature, users will be able to display
it in the vertical profile in future labs.

3.4.2 Setting Existing Symbology

A. On the InRoads Main Menu Select Surface > Surface Properties. Select the Advanced Tab
(Figure 3-4). Write down what appears in the Cross Sections field “Symbology:” this field is
case sensitive.

B. Click Close.

-
Surface Properties
B pe

Main | Advanced
. —
( Surface: |sting ) ~.-|
e ——
Symbology: |5:tir-|g "||:|
Profileg
Symbology: |sting "||:|

Figure 3-4 InRoads Top Left corner of the Advanced Tab - Surface Properties Dialog Box

C. Goto Tools > Named Symbology Manager
D. Scroll to and click on the name EXISTING and select the Copy button.
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E. The Copy Named Symbology box opens. Type in the word existing in lower case as shown
in Figure 3-5.

F. Click Apply and Close the Copy Named Symbology Dialog Box. In the Named Symbology
Manager existing will populate. Close Named Symbology Manager.

Note: The symbology name has to match symbology name given by the survey unit, and
may vary for each project.

E_DRAIN_CL.. Bxsting "CL" CB Round Type X X *
E_DRAIN_CL...Bdsting "CL" CB DEL - TYPE | X X X
E_DRAIN_CL.. Bdsting "CL" CB DEL - TYPE Il X ks kS
E_DRAIN_D... Bdsting "DG" Endwall X X X =
E_DRAIN_PI... Bxdsting Pipe | i | 57 A
E_DRAIN_T.. Eisting Town | 8. Py Named Symbology - = I
EASLN EASMENT LIN A

rom Apply
EBOXSP ELECTRIC 5P N [EKlSTlNG ]
EBOXTR ELECTRIC TH
EDGMAR MARSH LIMITI Description: EXISTING GROUND
EDGWTR EDGE WATER Help
EES EARTH TOE 3 Ta

EFILL EARTH FILL

EPS EARTH TOF 3
ERDEIT EDGE OF BITI
ERDCON EDGE OF CON

=

-

ERDDRT EDGE OF DIR rroro 7
ERDGRY EDGE OF GRAVEL ROAD x
EX EARTH EXCAVATION #
EXISTING EXISTING GROUND A A A
FEBRD BOARD FENCE *
FECHLK CHAIN LINKAWIRE FENCE b

Figure 3-5 InRoads Copy Named Symbology Dialog Box
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Preference Manager

The Preferences Manager (Figure 3-6) has been set up for the Highways, Facilities and Survey
disciplines. This allows one .xin to be used by all units. Section 1.6.3 Defining Discipline Settings
describes how to set the preferred preference when starting a project. The dialog box shown in
Figure 3-6 was used to save the control settings on the dialog boxes to CTDOT standards. Users
can load and access these settings during a design session.

Set the Preference Manager to your discipline. For this lab — Highway.

= I

| Evaluation | Madeler | Dirafting | CQuantities | Tools
File | Surface | Geometry | Bridge | Drainage | Survey

Preference: | [ - Help

Commands 1E=ELE
Obi Facilties Lus

— """ Facilties Plan Bdr Format
Import Surfa: Fagilties Profile Bdr Format tlized
Export Surfa Facilties Xsc Bdr Format

Highway

Highway Intersection Grading
Highway Plan Bdr Format
Highway Profile Bdr Format
Highway Profile Driveway 1:1
Highway Xsc Bdr Format
Highway ¥sc Bdr minor grid
Highway Xsc Sideslope Annot
Proposed Drainage Metworl
Survey

Survey Westery Grid Mark
Survey ¥sc Bdr Format
Survey_100_5Scale
Survey_20_Scale
Survey_80_Scale

warking

[ Edit... ] [ Uninitialize

Figure 3-6 InRoads Preference Manager
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Section 4 Horizontal Alignments

This chapter will discuss various horizontal alignment commands that are available in InRoads. In
this section, users will create horizontal alignments and annotate the alignments to CTDOT
standards. Horizontal alignment data and vertical alignment data is stored in the Geometry
Project (.alg). In Section 1.6.2, the process of creating a Geometry Project and naming a
Horizontal Geometry was explained. One horizontal alignment can reference several vertical
alignment options. But only one alignment, the active alignment, can be manipulated within a
project at a single time.

In general, the basis for roadway design is the horizontal control geometry. A major part of the
roadway design process is to define the straight and curved sections in the roadway. Often the
horizontal geometry is the center or crown of the road. It is important to note that horizontal
geometry affects the speed and safety of a roadway design. Therefore, the roadway design is tied
to horizontal control geometry.

Proper engineering design of roadways is important and should follow state and federal
guidelines. The Connecticut Department of Transportation Highway Design Manual and the
AASHTO Geometric Design of Highways and Streets are the main sources for Engineering Design
References. For most standard CTDOT roadway designs, the Pl method is most often used for the
layout of horizontal geometry. This method involves identifying the horizontal tangent line at the
Point of Intersection (PI). The original ground survey drawing is used as a reference for locating
existing geometry tangents and Pls to tie in to. Figure 4-1 shows an example of three (3) tangent
lines defined by four (4) Pls. Pl-1 defines the Point of Beginning (POB) on this alignment, while PI -
2 and PI-3 are true points of intersection; PI-4 defines the Point Of End (POE). These four points
were defined using the insert Pl command. Note: This next lab (Lab 5) will focus on the basic
InRoads tools used to layout horizontal control geometry.

e o

VA
PI-1 ) i

Figure 4-1 MicroStation View of an InRoads Generated Alignment
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4.1 Lab 5 - Using Horizontal Alignment Tools

Before starting this lab the Geometry_Project.alg file will need to be opened if it is not already. If
this file does not exist, is empty or not complete open the file Completed_Naming.alg.

The exercises in Lab 5 are intended to familiarize users with the horizontal alignment tools
available in InRoads. Users will learn how to place and revise Pls within a design, define curve
sets, annotate the horizontal alignment, and use the various display settings.

4.1.1 Displaying Toolbars

A. Click on Tools > Customize. On the Toolbars Tab, toggle to the Horizontal Curve Set,
Vertical Curve Set and Locks. Click on Close and dock them in a logical place on the
InRoads Dialog box. Bring your pointer over each tile in the Horizontal Curve Set toolbox
and see the associated command with each horizontal design tool as shown in Figure 4-2.

Moves Horizental Pl

Adds Hori 1Pl Defines Horizontal Changes behavior of
s Horizonta Curve ADD PI / INSERT P

_'E_‘,'L*E--...
e
[ v E=1
L d B3
=2 -]
o)

— Defines

Horizontal
Event Points

Inserts Horizontal PI

Defines Stationing
& Station Equations

Deletes Horizontal PI

Edits Horizontal
Alignment in Table

Figure 4-2 InRoads Horizontal Curve Set Toolbar
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4.1.2 Placing and Revising Pls

A. On the Locks toolbar, toggle Pen/Pencil to Pencil. Toggle on Report and Station locks and
set the Point/Element toggle to No snap.

B. In MicroStation Turn ON the survey original ground reference file and window to the
beginning of the project.

C. To modify an alignment, it must be made the active alignment. Select Geometry > Active
Geometry. Change the Type field to Horizontal Alignment. Select the alignment
Roadway_1 from the available list, and then click Apply. This will make the alignment
Roadway_1 active for editing. Click Close. Another method is to right click on the
Alignment to be activated in the workspace bar and choose Set Active.

D. From the InRoads tool bar select Geometry > Horizontal Curve Set > Add PIl. You can also
click on the Add Pl button in the Horizontal Curve Set tool bar to activate the Add Pl tool.

E. Placing the PI-1, within the MicroStation window key-point snap to the center of the
existing roadway at the beginning (left hand corner) of the project. Then left-click (data
point = placing and accepting) to accept the point. (Right-click = rejects the point). (See
Figure 4-3 for location of all PIs.). Note: Always read the MicroStation command prompts
at the bottom left corner of the application.

F. After accepting PI-1, users will automatically be asked (prompted) to select the next point.
A dynamic display of the geometry tangent should follow the cursor to the next point.
Following the point placement on the previous step, data point and accept the location of
PI-2. Note: PI-2 is not on the roadway centerline; rather it is where the first tangent will
intersect the second tangent. It is not critical that Pls be placed exactly in the proper
position on the first attempt. Pls can be moved to best fit a design.

Pl-1 Pl-2
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PI-3

Figure 4-3 Mainline Horizontal PI Point Locations




G. Continue to work along the project by data pointing and accepting PI locations similar to
what is shown in Figure 4-3.

H. Itis a good practice to delete the graphics generated after creating geometry, and then to
redisplay the alignment elements using InRoads. This will ensure that the saved alignment
is the same as what is shown on the screen (MicroStation).

Do not assume that the graphical elements shown on the screen are the same as what is in
memory. If uncertain redisplay the alighment elements.

Within MicroStation delete the graphic of the alignment just placed; make sure graphic
group lock is toggled on. To redisplay the geometry, in InRoads select > Geometry > View
Geometry > Active Horizontal.

I.  The process for creating the horizontal geometry can be iterative. In some cases, the POB
of the alignment and then the POE (Point of Ending) are placed before any other Pl points.
The sequence for placing points does not matter. Try the tools below, place points where
they seem reasonable, then insert and move points to get the desired alignment.

e Insert Pl - Use this command to insert a Pl between two existing Pl locations. Select
Geometry > Horizontal Curve Set > Insert Pl (read and follow the MicroStation
command prompt readout).

e Move Pl - Use this command to move (reposition) a Pl in the active horizontal
alignment. Select Geometry > Horizontal Curve Set > Move PI.

e Delete Pl - Use this command to delete (remove) a Pl in the active horizontal
alignment. Select Geometry > Horizontal Curve Set > Delete PI.

J.  When done trying out the commands in Step |, revise the alignment back to what is shown
in Figure 4-3.  Again delete the horizontal alignment graphics in MicroStation and
redisplay the geometry, select Geometry > View Geometry > Active Horizontal.

4.1.3 Defining Curve Sets

When a Pl is placed, there is no curve associated with it; rather it is just a straight element. When
the Pls are in place, curves can be added. To place a curve set between two straight elements the
Define Curve command is used.

A. Select Geometry > Horizontal Curve Set > Define Curve. The Define Horizontal Curve Set
dialog box appears and the first horizontal Pl is listed in the dialog box. The user can also
use the Define Curve button on the Horizontal Curve Set toolbar.

AD+D
=
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B. There are several options on the Define Horizontal Curve Set dialog box. Figure 4-4 shows
this box, and at the bottom notice the Next > Last and Select curve navigation buttons. If
users click the Next > button, all of the Pl points will be displayed for the alignment.

Within the MicroStation view, each Pl tangent set is highlighted as each curve becomes the
active curve.

i T
Harizontal Pl
Define By: [Hnnwn Fl Coordinates "]

Direction Back: N 31°2107.1" W |
Length Back: 1395 550 | Hnde
= +
coirs s
Direction Ahead: S 67 17035" J Report
Length Ahead: 730572 +|
Help

Horizontal Curve
Curve Set Type: @ SCS () sCsCs
Leading Transition: Clathaid » | 0.000 ﬂ
Radius 1: 0.000 ﬂ

Clothoid 0.000 |
Trailing Transition: Clathaid ~ [ D000 ﬂ

Define By: @ Radius

(7 Tangent ta Spiral
) Spiral to Tangert 223829 02
(7 Point on Curve 48776341
Angle up to PCC {PC to PCC) 0™00'00.0" |

Angle after PCC (PCCto PT)

First < Previous Mext = ][ Last ] [ Select ]

Figure 4-4 InRoads Define Horizontal Curve Set

C. Inthe bottom portion of the Define Horizontal Curve Set dialog box, above the curve
navigation buttons is the Define By: option. Select the Radius option.

D. Set the Leading Transition to Clothoid, enter 0 in the key-in field, and TAB to the next field.

Set the Curve Set Type to SCS. Go to the First curve set in the horizontal alignment.
Notice that the curve radius is set to 0.00 if it has not been changed. Enter in a 500 foot
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curve radius for the project. Click the TAB key to enter the data. Then click the Apply
button. The curve should dynamically display the curve radius on the screen. If the radius
is too large, the software will not accept it and will notify the user for a solution overlap.

Click Next. This will set the dialog box to the next PI. Select Radius 1 and key in 500. Click
Apply.
. Make Roadway_2 active and place a horizontal alignment for Perry Lane. Select the Add
Pl tool and in MicroStation choose the Near Snap Point. Add the following Pls and radius:
e PI-1 on the Roadway_1 alignment near the 24” Maple Tree,
e PI-2 on top of 15 for 15” RCP
e PI-3 Near the G in Gravel
e Input a 200 foot curve radius
The results of this exercise are shown in Figure 4-5. Delete the graphic display of the
geometry just placed.

Figure 4-5 Side Road Horizontal PI Point locations
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4.1.4 Redisplaying the Active Alignment

4.1.5

4.2

Redisplay the alignment for Roadway_2, select Geometry > View Geometry > Active Horizontal.

Saving the Geometry Project

Save the edited geometry by selecting File > Save > Project. This will save the all the files added to
the RWK file.

Lab 6 - Annotating a Horizontal Alignment

Before starting this lab the Geometry_Project.alg file will need to be opened if it is not already. If
this file does not exist, is empty or not complete open the file Completed_ Horizontal.alg.

A customized toolbar has been created to help expedite the process of annotating Horizontal
Alignments. The proposed alighnments still need to be properly annotated by using the tools and
preferences that follow CTDOT standards.

Stationing is the linear horizontal measurement along the horizontal alignment. The View
Stationing command controls the display of station annotation text along the active horizontal
alignment. You can place stations along a horizontal alighment at a specified interval.

This command displays stationing for the following types:

e Regular —annotates at regular intervals along the alignment.

e Cardinal Stations — includes PCs, PTs and no-curve Pls, and indicates any place on the
horizontal alignment where a change in alignment has occurred.

e Pl —includes points of intersection for each curve set.

e Station Equation —annotations at station equations.

¢ Radius +A — annotates the radius (R).

e Event Points — indicates places on the horizontal alignment where something significant
takes place. This could be an intersection on the alignment, an existing bridge or
monument, or a building as defined by the user.

When InRoads users are ready to define the stationing for alignments, set the desired horizontal
alignment active. By default the first Pl placed in the geometry will have station 0+00. Pls added
to the first Pl that is placed will have negative station values; stations added after or inserted
between the POB and POE will have positive values.

General Stationing Rules:
e No roadway horizontal alignment should start with a 0+00 Stationing value.
e Roadways should have significantly distinct stationing values, e.g. 10+00 vs. 80+00.
e Existing stationing should be matched when possible.
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Lab 6 will show users how to import a horizontal annotation toolbar, define the stationing, and
display various symbols and data related to the alignment.

4.2.1 Import the HWY Horizontal Annotation Toolbar
A. Click on Tools > Customize and go the Import tab.

B. Click BROWSE, and select W:\Workspace\InRoads_V8i_RSC\V8_Environment\
Toolbar_HorizontalAnnotation.tbr

C. Click Open then Import.
D. On the Toolbars tab check on the HWY — Horizontal Annotation toolbar.

E. Click Close and the tool bar will open. This can be docked anywhere on the screen. The six
commands on this toolbar will need to be completed to correctly annotate the alignment.
Figure 4-6 displays the HWY Horizontal Annotation Toolbar.

Stationing View Stationing Place Alignment
/ Intersection Note

HWY - Hogizontal An...| 2 |

w0t ) <> R @‘5@1‘

e ™

View Active Horizontal View Horizontal View Curve Set
Annotation Annotation

Figure 4-6 InRoads HWY Custom Horizontal Annotation Toolbar

4.2.2 Define Stationing
A. Select Stationing on the HWY - Horizontal Annotation tool bar.
B. In the Stationing dialog select the Horizontal Alignment “Roadway_1".

C. In the Starting Station field, enter 1000 the stationing value for the alignment (e.g. 10+00).
It is not required to type the (+).

D. Vertical Alignments options should be set to Maintain Station Difference unless
specifically attempting to shift alignment stationing.

E. Click Apply and Close.
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4.2.3 Display Stationing

A. Click on the View Station Tool to display the stations, major ticks, minor ticks, PC & PT
cardinal leaders.

B. Click on General, for Horizontal Alignment: select Roadway_1 from the pull down tab. The
correct Symbology boxes should already be checked off. See Figure 4-7: View Stationing
Dialog Box.

C. Click Apply and Close.

Bt View Stationing Ql
{25 View Stationing Horizontal Alignment: Foadway 1 v] ﬂ
..... ia; gene:a| - Limits
----- EgL.I ar tatl.u:uns |:|Statinn
----- Cardinal Stations 10+00 J
..... Pls e
----- Station Equations 25450 J
----- Event Points
----- Radius = A ! .
_____ Transtion Radi [ Drop Station Equation Mame
----- Vertical Stations [] Planarize

[ Apphy ] [F‘re#erences...] [ Close ] [ Help

Figure 4-7 InRoads View Stationing Dialog Box
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4.2.4 Display Bearings

A. Click on the View Horizontal Annotation Tool on the HWY - Horizontal Annotation tool
bar. Select the Main tab.

B. Click on the pick button for horizontal alignments and data point on the alignment to
annotate, data point again to accept the selection of the horizontal alignment (right click to
reject). The alignment name should populate in the Selected: field see Figure 4-8.

"I View Horizontal Annotation C=Rren ="
Main | Tabing [ Styes |
‘n_“pl'-'r Style - Fitter...
(@ Assigned () Active Owerwrite
| Harizantal Alignment; AAA_CENTERLINE iy
Logo Points: AAA_CENTERLINE
Horzontal Alignments Cogo Points
Include: ﬂ Include: ﬂ
Selected: Selected:
Mame Descr...  Stle Mame Descr...  Style

Roadway_1 ARA T

1| 1 3
Display Annotate
Foirts Foirts
On-Mignmert  [] Event Poirts Elements
[ Cf-Mignment  [] Station Equations [] Duplicates
Elements [] Dual Dimensions
[T Radials [] Tangents [] Try Atemate Styles
[] Chonds [[] Subtangerts [] Bxtend Beyond Elemert
Display As Complex Linestring | Planarize
[ Applhy ] [ Interactive ] [ Graphics ] [ Preferences... ] [ Close

Figure 4-8 InRoads View Horizontal Annotation Dialog Box
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C. Click Apply to add the bearings and Click CLOSE. Figure 4-9 shows the InRoads generated
bearing.

Figure 4-9 MicroStation View of InRoads Generated Bearings

4.2.5 Display Curve Data

A. Click on the Curve Set Annotation Tool on the Hwy - Horizontal Annotation toolbar) to add
text for curve data.

B. Select General and click on the pick button and data point on the alignment that you want
to annotate, select Roadway_1. The alignment name should then appear in the Horizontal
Alignment: field.

C. Select Annotation (Figure 4-10). On the Curve Number line data point in Prefix before the
word CURVE and type in the name of your Roadway (eg. Route 123).

= ™
=3 Curve Set Annotation Data:
- General |Object |Co||.|mn |Hnw |Pre'ﬁx |Suﬁm |Precision| Format |Name -
“ % Annotation [ Lirne Defautt [ |
[ Pairt Diefault
Tead P_ALGC
[ Left Hand Cell
Right Hand Cell
[ curve Number 1 1
[ Station 1 2 0.12 S5+85.58
[ Northing i 0 |PIN 012
[ Easting 1 11 FIE 0.2
[ Radius 1 3 |R= 012
[<] Degree of Curve |1 4 D= 0.2 ddd “mm’ss 55"
[ Detta Left 1 3 Delta = 0.12 ddd“mm'ss 55"
Delta Right Delta =
[ Arc Length 1 8 L= 0.12
[ Spiral Length 1 9 012
[ Constart 1 14 0.12
[ Superelevation |1 15 0.12 50%
[ Speed 1 12 0
[ Tangent Length |1 7 T- 012
O Igdlemzn Distance | 1 10 0.12 2
4 3
[ Apphy ] ’F‘references...] [ Close ] [ Help

Figure 4-10 InRoads Curve Set Annotation Dialog Box
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D.

E.

Click Apply and Close. Figure 4-11 shows the annotated curve.

CURVE #1
Delta = 71" 25°20.49"
D = 11" 2732.96"

T = 35943

L = 623.28

R = 500.00

PIN 223546.90
PI E 4B8437.31

17+00
16400 y
S+gg

Figure 4-11 MicroStation Screen Shot of InRoads Generated Curve Data

Repeat previous steps for the Roadway_2 horizontal alignment, but turn off cardinal stations for
"View Stationing" and no need to place curve data.

4.2.6 Display Intersection Coordinates

@ Mmoo w

Click on the Place Alignment Intersecting Note tool on the Hwy - Horizontal Annotation
toolbar.

For Method: toggle on the Intersection option.

Click on the Plan folder to expand the list of plan notes.

Select the note “Intersection Alignment Annotation”.

For Dynamics: Toggle OFF the Rotate, Omit Autoflip and Scale options.
Click Apply.

. Identify the first horizontal alignment by data pointing on it. Follow the command

prompts in the lower left corner in the MicroStation window.
Click again to accept it.

Identify the second horizontal alighment by data pointing on it.
Click again to accept it.

Data point in the “quadrant” (corner of the intersection) where the leader and text for the
intersection alignment information is to be placed.
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The text will now be interactive with the cursor. Click again to place the graphics at the

desired location. Right click to end the command. Figure 4-12 displays a section of an
annotated Intersection Alignment.

. Close the Place Alignment Intersection Note box.

Sta 16+80 Roadway_1 ¢

= Sta 80+00 Roadway_-2 ¢
N 223488.62

E 488337.21

17-||—OO
|

80100

18+00

Figure 4-12 MicroStation Screen Shot of InRoads Generated Intersection Dat
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5.1

Section 5 Profiles and Vertical Alignments

This section will focus on the basic InRoads tools used to layout vertical control geometry. Vertical
geometry is the defined vertical data at or relative to the horizontal control geometry. For
example, the vertical geometry defines the grade line of the roadway and the vertical curves. In
order to layout and design the vertical geometry, a profile generated along a defined horizontal
geometry is needed. Proper engineering design of roadway vertical control is important and
should follow state and federal guidelines as explained in Section 4 of this manual.

Lab 7 - Working with Design Profiles

Before starting this lab the Geometry_Project.alg file will need to be opened if it is not already. If
this file does not exist, is empty or not complete open the file Completed_ Horizontal.alg. The
existing DTM (SV_Surface.dtm) will also need to be loaded if it is not already. These two files are
considered a minimum in order to generate this profile.

Vertical geometry requires that an existing horizontal geometry is defined and set active.
Therefore, a profile along the horizontal geometry needs to be generated before the vertical
geometry is defined. This profile is considered a working profile and should be generated in the
main .dgn file. The profile preferences for Highway, Facilities and Survey will be used to design
the vertical alighnments. Section 10 details how to use the Plan and Profile Generator to create
the final profile cut sheets using the Profile Border Format. For this section, the working profiles
are used to define the vertical geometry.
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5.1.1 Placing a Profile Window

A. Go to Evaluation > Profile > Create Profile (Figure 5-1 will appear).

B. Click on Preference and load your discipline specific preference. For this lab use Highway.

C. Click on Source, the Create: data field should be set to Window and Data. Select
Roadway_1 from the pull down under Alignment.

D. Click on General, the Set Name: data field should be now set to Roadway_1. In the
Surfaces area, toggle on the existing surface. In the Exaggeration area, set the Vertical
exaggeration to 10.000 and the Horizontal exaggeration to 1.000.

E. Select Include. Make sure that Crossing Features and Projected Features are checked ON.
Set up the Bandwidth to Left Offset: -50.00 and Right Offset: 50.00.

Click on the Details folder and for Title Text: input Roadway_1.

G. In MicroStation, rotate the view to TOP, and then fit the view. Click the Apply button in
the Create Profile box Figure 5-1 and datapoint to a blank area in the MicroStation View.
This will place a profile window.

B Create Profile = R |

24 Create Profile [¥] Crossing Features

~ Generdl Projected Features
- Source
- B Include Bandwidth
~ Network Left Offsst: 50,000 +|
o (ffeets
J q c

(23 Cortrols Right Offset: 50,000 +|
{07 Aes Include Featurss: (@) Inside Band
-0 Gnd. ~ Qutside Band
(] Details Cli Feat
-3 AsCl ip Features

[ Display Planimetrics

[ Show Data CQutside Elevation

[ Display Manholes as Cones

Apphy ] IF're‘ferences...‘ I Close ‘ \ Help

Figure 5-1 InRoads Create Profile Dialog Box
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5.1.2 Updat
Before

ing a Profile Display
beginning this lab make sure Lab 3.4.1 Changing Feature Properties is complete.

The steps below will result in the projected feature being deleted from the profile.

A.
B.

i b
B4 Update Profile ==

Select Evaluation > Profile > Update Profile (Figure 5-2 will appear).

In the Profile Set pull down, select the profile set. It is possible that the profile set name is
Roadway_1_1, because each time a new profile is created, a new profile set is also created.
Select the most recently created set. In the MicroStation view a box will appear around
the profile active (selected).

In the Mode section, toggle on Display Off.

Select Projected Features. In the Surfaces section, click the existing surface. In the
Projected Features section select all the STREAM features. Click Apply. Figure 5-2 shows
the Update Profile dialog box.

Select Surface. In the Surfaces section, click the existing surface. Click Apply.

Try to figure out how to turn the Existing Surface and Projected Features back on. Then
Close the Update Profile box.

Profile Set:
Roadway_ ~] 4| Mode: © Refresh @ Display On ) Display Off
Roadway 1 | | Sufaces:
i Mame Description
...... Offsets
------ Crossing Features Duﬂ
...... % Projected Featuros
Mainline Created from roadway de...
Superelevation Created from roadway de...
Projected Features:
Mame Shyle Description i ﬂ
STREAM105 STREAM STREAM &/0R WA ..
STREAME1 STREAM STREAM &/0R WA ..
STREAMT? STREAM STREAM &/ORWA...
STREAM78 STREAM STREAM &/ORWA... ||
STREAME4 STREAM STREAM &/0R WA ..
CTODCARDE CTOLCARK CTDCAR 2 47D WASA >
Bandwidth :
-_Edrt Style...
Left Offset:  |D.000 4| Include Features:
@ Insi Filter...
Right Offset: (0,000 +| e B =
) Outside Band
Clip Features
| mpply || Cose || Heb

Figure 5-2 InRoads Update Profile Dialog Box
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5.1.3 Creating a Vertical Alignment

Section 1.6.2 Setting up the Project File of this manual explains the process for creating and
naming a Vertical Geometry. At this point, there should be an empty vertical geometry, created
and named as a child of the Horizontal geometry which was used to create the profile.

A. Using the View [Zoom] command, set the MicroStation view so that only the profile is
showing. Double click on the Intersect Snap in MicroStation.

B. Back in InRoads, make sure that the Pen/Pencil mode is set to Pencil and Roadway_1 is
active.

C. Select Geometry > Vertical Curve Set > Add Pl. Tentative to the intersection of station
11400 and the existing surface in the profile window and data point to accept. This
command is also available in the Vertical Curve Set toolbar.

D. Click on the Key Point Snap in MicroStation. Tentative to the end of the alignment at the
existing ground on the profile window and accept the input. Read and follow the
MicroStation command prompt to accept (data point) the VPI location.

-

"
B Dynamics Settings | = 2|
Cynamics | Apply |

Station: 0.000 | Close |
Hevation: |(.000
| Help |
Grade: 0.007%
Distance: (0.000
Constraint: Length of Curve _,|
- -

Figure 5-3 InRoads Dynamics Settings Dialog Box

The Dynamics Settings dialog box can be used to set a delta station, elevation, or grade on vertical
elements. If a section were toggled on, that parameter would be set. This does not need to be
used when creating or modifying a vertical alignment, but it is a helpful tool. Example: If the
Grade section of the dialog box was toggled on, and a grade of 1.00% was entered in the dialog
box, then as the user moves the cursor across the profile, the tangent line following the cursor
would snap to the even 1% grades (-5.0%, -4.0%, -3.0%, etc.).

Up to this point, there is a vertical alignment with a constant grade from the beginning of the
project to the of the end project. Similar to the process of inserting or adding Pl location in a
horizontal alignment, the following steps show users how to add or insert PVI locations to the
vertical alignment.
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E. Select Geometry > Vertical Curve Set > Dynamics Settings. Select Station and Elevation
in the Dynamics Settings dialog box. Enter station 1650 and elevation 340. Click Apply.
Select Geometry > Vertical Curve Set > Insert Vertical Pl. Data point in the profile
window. Read and follow the MicroStation command prompt to accept (data point) the
VPI location.

F. In Dynamics Settings enter Station 2000 and Elevation 353. Click Apply. Select Insert
Vertical Pl. Data point in the profile window. Read and follow the MicroStation command
prompt to accept (data point) the VPI location.

G. Enter Station 2450 and elevation 345.58. Click Apply. Data point in the profile window.
Read and follow the MicroStation command prompt to accept (data point) the VPI
location.

H. Try the Move and Delete Vertical Pl tools. Then put the VPIs back to the stations and
elevations listed above. All the commands are also available in the Vertical Curve Set
toolbar.

Movwves Vertical PI ) . Edits Vertical
Defines Vertical Alignment in Table

Adds Vertical PI \

|

Inserts Vertical PI Dynamics Settings Event Points

[~
¥
?
£
:.9;
|_
a

Changes behavior of

Deletes Vertical PI ADD P! / INSERT P!

I. Close the Dynamics Settings box.

Notice that as the cursor moves, the tangent line follows it. The message “Out of Range” means
that the cursor is located such that the vertical alignment overlaps itself. If the message “Profile
not found” appears, this means the cursor is no longer in the profile window.

5.1.4 Defining Vertical Curves

Now the vertical curves can be set. The Define Vertical Curve command works just like the
Define Horizontal Curve as discussed in Section 4.1.3. The Define Vertical Curve command
finds the first PVI or curve set on an active alignment.

A. Select Geometry > Vertical Curve Set > Define Curve. Also available in the Vertical
Curve Set toolbar.
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B. In the Vertical Curve (see Figure 5-4) section of the Define Vertical Curve Set dialog
box, set Calculate By: to Length of Curve and for Length, enter 300. Click Apply. The
vertical alignment display is updated with the vertical curve definition.

B Define Vertical Curve Set | = 28 |
Define PV By: [Statiun and Elevation v]
|
Station: 16+50
Elevation: 340.000
Ertrance Grade: |- g27;, J
Vertical Curve
Calculate By: [Length B v]
Length: 0.000 #|
Adjacent Curves
Update By: | Length of Curve -|
|| Distance: 0.000 J
First < Previous [ Meaxt = ] [ Last ] Select

Figure 5-4 InRoads Define Vertical Curve Set Dialog Box

C. Click Next and add a length. Enter 400 and click Apply.
D. Click Next and add a length. Enter 150 and click Apply.

E. Close the dialog box and Save the Project.
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5.1.5 Annotating a Vertical Alignment
Vertical Geometry Annotation is the annotation of vertical elements in a profile.

A. Select Geometry > View Geometry > Vertical Annotation. Select the correct
Horizontal Alignment and Vertical Alignment.

B. Select the Profile Set. Do not turn on any of the Limits. In the MicroStation window a
box should appear around the profile set selected.

C. In the annotation box, ensure your discipline specific preferences are loaded, for this
lab Highway. Click Apply. The vertical alignment is annotated. Click Close. Figure 5-5
displays an annotated vertical alignment.
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Figure 5-5 MicroStation Screen Shot of InRoads Annotated Vertical Alignment
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Section 6 Template Library

Templates are used to define the transverse geometry of the roadway, airport taxiway and airport
runway. Transverse geometry is basically the slope and distance perpendicular to the horizontal
and vertical geometry to each transition point in the cross section. These are defined as template
parameters in the Template Library, and the data is stored in the *.itl file. For the DDE, two
separate CTDOT Template Libraries have been created where the standardized templates are
stored and can be used as needed for project specific templates. The HW_typicals.itl file houses
the roadway templates and the FA_typicals.itl houses the airport taxiway and runway templates.
The process of creating templates is now much more graphical. Template components and end
condition components replace previous forms of creating templates.

InRoads Help documentation contains in-depth explanations describing Template Point and
Template Components. Points are used to define longitudinal breakline features in a surface
model (DTM). Components are a series of points that are connected. Each point in the
component defines a transition or potential transition in the template.

End condition components are elements that ultimately seek a target. Often the target is the
original ground or the active surface, but there are several other target types available. Multiple
end conditions components can be attached to a point and defined to look for different
parameters. The standard end conditions are based on the elevation difference between the
existing and proposed ground, the bigger the difference the stepper the end condition slope.
Once a target is found, the end conditions for that point are resolved. End condition priorities are
assigned to control the order of the end condition target analysis. If the first end condition fails,
the second will seek, if it fails, the third will seek and so on.

66



6.1 The CTDOT Standard Highway Template Library

Section
project
library

1.6.2 Setting up the Project File discussed how to add the standard template library to the
file. This section will cover the process for migrating standard templates into the project
folders. As stated earlier, roadway design uses the HW_typicals.itl file. This library

contains typical sections, components and end conditions with predefined point names that are
associated with CTDOT standard symbology. The templates located in the Bentley and Hwy folder
should

not be modified. Rather, they should be copied and modified in the Project Library folders.

Below describes the folders shown on the left hand column in Figure 6-1.

The first two folders contain Bentley standard templates and have not been modified to
follow the CT DOT standards.

The five HWY folders contain templates that adhere to the CTDOT standards and should
not be modified.

The Project Library folder contains three empty folders and will be the storage location for
the project specific templates.

B Create Template = | =2 &
File Edit Add Tools
Template Library: Cument Template Display | Close |
=5 %:\999_Student10_2007\Highways|  Name: 2n_Roadway_BCPC ©) Components Constraints | |
"= Poirt Name List - ) ) Help
= D : Display Point N
] Bertiey Misc escription isplay Point Names

£ Bentley Templates
[£3 HWY End Conditions
[C3 HWY Misc Components

Display All Components

[£3 HWY Pavement
HW" Typical Sections
HWY_Widening
Project Librany

[C End Conditions
[C1 Misc Components
2 Typical Sections

=
5]
-

4

Library

Preview:

1 2

Active Template = oH-tE M I ) S

Figure 6-1 InRoads Highway Design Custom Template Library
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6.1.1 Folder Descriptions

The five HWY folders (HWY End Conditions, HWY Misc Components, HWY Pavement, HWY Typical
Sections and HWY_Widening) are described below.

Hwy End Conditions

This folder contains pre-defined end conditions. The end conditions have been developed with
Feature Name Override checked on. If users create their own end conditions, this will be an
important option to have checked on. The end condition Cut_for_Curb should be attached to a
cut condition snow shelf that has curbing. The end condition Cut_for_Ditch should be attached to
a cut condition snow shelf that has no curbing. The end condition Fill should be attached to a fill
condition snow shelf. Figure 6-2 displays the dialog box for Point Properties (double click on a
point in a template to display the properties box).

B Point Properties | 28 |
Ilse Feature Mame Ovemide: CUT k [ﬁ
- Close
Surface Feature Style: P RDWY CUT ,]
= = _< Previous
Altemate Surface: - -
-Nead >
End Condition Properties Help
Check for Interception Member of
Place Point at Interception Cut3 &
End Condition is Irfinite
[] Do Mot Construct
Constraints
Constraint 1 Constraint 2
Type: [ Haorizontal - ] [Slnpe - ]
Parent 1. [SNOW_c i | #| [snow ek -| #|
[ [ Rollover Values. .
Value: -50.000 (=] -50.00% (=)
Label: - -
[] Style Constraint:
(@ Horizontal Vertical Bath 0.000

Figure 6-2 InRoads Point Properties Dialog Box
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HWY Misc Components

This folder contains predefined pavement/curbing components when combined with the end
condition components create a complete design cross section template. These components are
copied and edited in the project Library folder. The sidewalk and pre-cast concrete barrier curb
components are also in this folder. Figure 6-3 shows a sidewalk component, including a

curbing/pavement component and barrier curb components.

=y HWYY Misc Components
1Ln_4%shdr
1Ln_B¥%shdr_BCLC
1Ln_B%shdr_BCPC
1Ln_B%shdr_CC
1Ln_B%shdr_CPC
1Ln_B%shdr GC
1Ln_B%shdr GSC
2Ln_4%shdr
2Ln_6%shdr BCLC
2Ln_B%shdr BCPC = ==
2Ln_B%shdr CC
2Ln_E%shdr CPC
2Ln_BY%shdr_GC
» 2ln_BYshdr_GSC
s 3Ln_4%shdr

s ILn_B%shdr_BCLC
s 3ln_BYshdr BCPC
== 3Ln_BY%shdr_CC
2= ILn_Blshdr CPC

2= 3ln_B%shdr GC Curbing C t
3= 3Ln_6%shdr GSC urbing Componen

»= BCLC
= BCPC
= CC
= CPC
= GC

Curbing / Pavement Component

EXXXXXXXXXX XX

Barrier Curb Component

ot — 7

= PCBC_Single

¢ Sidewak_No_Buffer }_ —

s Sidewallc W/ Buffer
Sidewalk Component

Figure 6-3 Contents of HWY Misc Components Folder
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HWY Pavement

The Hwy Pavement folder contains templates for both sides of the roadway from Edge of Road
(EOR) left to EOR right (all travelways and shoulders). The dimensions of the lanes are 12 feet
wide and with 4-foot wide shoulders. All shoulder slopes are set to 4%. See example in Figure
6-4.

Figure 6-4 View of HWY Pavement Template

HWY Typical Sections

This folder has combined components to create typical design cross section templates. These
templates can also be copied into a Project Library and edited as needed. Three complete typical
sections with end conditions have been provided. See example in Figure 6-5.

e 2In_Roadway_BCPC — Two-lane roadway with Bituminous Concrete Park Curbing, 12 foot
lanes with a 1.5% slope and 4 foot shoulders with a 6% slope.

e 2In_Roadway_NC - Two-lane roadway with No Curbing, 12 foot lanes with a 1.5% slope
and 4 foot shoulders with a 4% slope.

e The Rocken Template — Two-lane roadway with No Curbing, 12 foot lanes with a 1.5%
slope and 4 foot shoulder with a 4% slope. It has a 6:1 rock cutslope.

Figure 6-5 View of HWY Typical Section Template
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6.1.2 Affixes

All HWY end conditions and miscellaneous components have been drawn on the left. When these
are pulled into create a project template, affixes for suffix _It and _rt should be toggled on, see

Figure 6-6.

B Template Options P
Maming Options | 0K |
Component Seed Mame:

@) From Style | Cancel |

Specify: | Preferences... |
Point Seed Mame: - | Help |
| Apply Afftxes
Prefi Suffie

Left: k

Right: t
Step Options
X 0.000 Y. 0.000 Slope: p.o0%

Figure 6-6 InRoads Affixes Dialog Box

6.1.3 Point Names

Each point that has been placed on a predefined template, end condition or component has a
unigue name with a Surface Feature Style associated to it. Points on the top surface will use a
P_RDWY surface feature style. Points on the sub-layers under the top surface will use a P_SUB
surface feature style. See Figure 6-7 for typical point names.

EL

5
aun&u/ \ SHDR_n

SHDR-—h-t SHDR_b rt

EOR_b_rt

SHDR-gh-it SHDR. sb.rt

EOR7sb It EOR_sb'rn

SHDR-sg-it SHDR_sg r

EOR”sg It EOR_sg.rn

Figure 6-7 View of InRoads Template with Typical Point Naming
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6.1.4 Component Names

Each predefined component has a surface feature style associated with it. Components use a
prefix of P_COMP in the style name. Figure 6-8 shows an example of the P_Comp prefix in a style

name.
r“ Compeonent Properties |i|-\
Name: Supempave_Taop ﬂ Apply
[] Use Name Ovemide: |Superpave Top
= P_COMP_SUPERF: EEEIELE
Parent Component: {__ - J - } ﬂ

Display Rules: Help

[ Beclude From Trangulation

Figure 6-8 InRoads Component Properties Dialog Box
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6.2 The Facilities Standard Template Library

Section 1.6.2 Setting up the Project File discussed how to add the standard template library to the
project file. This section will cover the process for migrating standard templates into the project
library folders. A CTDOT standard facilities template library has been created. This library
contains predefined components and component assemblies that are saved as templates in the
library. Standard Templates can be copied to the projects library folder. These templates can
then be edited or used to assemble a design cross sectional template. The standard template
library also contains a predefined point name list where point names are assigned style
symbology. Figure 6-9 shows all folders located in the facilities template library. The right side of
Figure 6-9 shows a template (2Ln_Cut_for_EOP) with the components displayed.

B4 Create Template o |B] =&
File Edit Add Tools
Template Library: Cument Template Display | Close ‘
-3 “\sh3dgs18\CTDOT_projectst335_St Name: 2Ln_Cut_for_EQP @ Componernts Constraints | ‘
'ZZ Paint Name List . Help
== Description: Display Point N;
1 Bertley Misc pti isplay Point Names
(7] Bentley Templates Display All Compaonents

—4 FAC End Conditions
= Cut_for_Ditch_LT
e Cut_for_Ditch_LT_4:Imax
= Cut_for_Ditch_RT
= Cut_for_Ditch_RT_4:1max
= Cut_for_EOP_LT
= Cut_for_EOP_RT
= Rll_LT
= Fill_RT
—3 FAC Pavement
= 2n_20@1.0%
= dln
= 4ln_25'@1.0%
= 4ln_vares@1.0%
| FAC Typical Sections
& 2Ln_Cut_for_EOP
= 2Ln_Taxway_Cut_for_Ditch
= 2ln_Tadway_Fil
4 FAC_Misc Componerts
=1 _10@1.0%
= 1n_20'@1.0% _t

m

= Aggregate Base
= Buffer cut It for Ditch

et Do b b Fre Dbk
4 1 3

Library  Active Template

Preview:

Figure 6-9 Facilities Custom Template Library
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6.2.1 Folder Descriptions

FAC End Conditions
The Facilities (FAC) End Condition consists of different scenarios that may exist while designing a
taxiway or runway. Figure 6-10 shows a list of the FAC End Conditions.

— FAC End Conditions

== Cut_for_Ditch LT

= Cut_for_Ditch_LT_4:1max
= Cut_for_Ditch_RT

== Cut_for_Ditch_RT_4:Tmax
= Cut_for_EOP_LT

== Cut_for_EOP_RT

== Fill_LT

== Fill_RT

Figure 6-10 Available Facilities Custom End Conditions

e The end conditions Cut_for_Ditch_LT, LT 4:1max or _RT should be attached to a cut
condition grass shelf that has no curbing.

e The end condition Cut_for EOP_LT, LT 4:1max or _RT should be attached to a cut
condition grass shelf that has curbing.

e The end condition Fill_LT or _RT should be attached to a fill condition grass shelf.

FAC Pavement
Figure 6-11 shows a list of the FAC Pavement templates

| FAC Pavement
= 2n_200@1.0%
== 4ln_25'@1 0%
== 4l n_vanes@1.0%

Figure 6-11 Available Facilities Custom Pavement Templates

e The taxiway pavement template (2Ln_20'@1.0%) consists of two (2) 20-foot lanes with 1%
slope and 10-foot grass components at 3% slope and 4 inch thickness.

e The second taxiway pavement template (4Ln_25'@1.0%) consists of four (4) lanes with
two (2) 25-foot lanes with 1% slope, two (2) 20-foot outside lanes with 1.5% slope and 10-
foot grass components at 3% slope and 4 inch thickness.
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e The third taxiway pavement template (4Ln_varies@1%) consists of four (4) lanes with two
(2) 20-foot outside lanes with 1.5% slope and two (2) 25-foot lanes with 1% slope for the
inside lanes. The inside lanes may vary in width.

FAC Typical Sections
Figure 6-12 shows a list of the FAC Typical Sections

— FAC Typical Sections
»= 2ln_Cut_for_EOP
== Fn_Tadway _Cut_for_Ditch
»= 2Ln_Tadway_Fil

Figure 6-12 Available Facilities Custom Typical Sections

e The taxiway pavement template provided consists of components and end conditions.

e If any of the templates need to be changed, they should be copied into the Project Library
and re-named to avoid losing the original template.

FAC Misc. Components
The items in the FAC_Misc Components folder can be used to create unique templates that have
not been supplied. Figure 6-13 shows a list of the FAC Misc. Components

— FAC_Misc Components
e Tl _100@1.0% it
= Tln_200@1.0% _kt
= 2ln_25'@1.0% _kt
= 2n_25'@1.0% _it
= dln_vares@1.0%_k
= 4ln_vares@1.0%_n
»={ Aggregate Base
»= Buffer cut it for Ditch
»= Buffer cut it for Ditch
»= Buffer i fill
»== Bufferrt fill
== (Grass Shoulder 1.5%
= (Grass Shoulder 3%

Figure 6-13 Available Facilities Custom Misc. Components
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6.2.2 Point Names
See Section 6.1.3 Point Names.

6.2.3 Component Names
See Section 6.1.4 Component Names.

6.2.4 Affixes

All FAC end conditions and miscellaneous components have been drawn on the left and right.
InRoads users should ensure that affixes are off in the Template Options dialog box, as shown in
Figure 6-14. If there are components or end conditions that are drawn from the left, by checking
off the Apply Affixes, the LT and RT will be labeled when the template is mirrored.

B Template Options | = |

MNaming Options
Component Seed Mame:

© e

© Sty
Point Seed Name: - Help
Apply Affices

Prefix Suffic

Left: I

Right: it
Step Options
X 0.000 Y: 0000 Slope:  0.00%

Figure 6-14 InRoads Template Options Dialog Box
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6.2.5 Template Library Organizer

The Template Library Organizer allows the designer to gather information from one .itl file and to
put it into another file. For example, if a FAC designer is working on roadway, they can open the
HW_Typical.itl file and copy the information needed into their own .itl. Figure 6-15 shows the
Template Library Organizer which contains templates for FAC designers.

B Template Library Organizer (=l - 2
Available In: Auailable In: B |T|

7] FAC End Conditions - =3 X999 Student10_2007High = ||| —

_ FAC Pavement EE Point Mame List - | Cancel |
= 2ln_200@1.0% _| Bentley Misc |T|
== 4ln __| Bentley Templates S
= dln_25@1.0% —4 HWY End Conditions
== 4ln_vares@1 0% = Cut_for_Curb

— FAC Typical Sections = Cut_for_Ditch
== 2Ln_Cut_for_EOP »== Fill
= 2ln_Taxiway_Cut_for — HWY Misc Components
= 2Ln_Taxdiway_Fil == 1Ln_4%shdr E

— FAC_Misc Components = 1Ln_&%shdr_BCLC
= 1o _100@1.0% _rt == 1Ln_&%shdr_BCPC
= 1ln_200@1.0% _kt == 1Ln_&%shdr_CC
= 2ln_25@1.0% _kt == 1Ln_&%shdr_CPC
= 2ln_25'@1.0% _rt == 1Ln_&%shdr_GC
= dln_vares@1.0% 1t |2 == 1ln_B%shdr_GSC
= 4ln_vares@1.0%_rt = 2ln_4%shdr
== Aggregate Base == ZLn_G¥%shdr_BCLC
== Buffer cut i for Ditch == 2Ln_G%shdr_BCPC
== Buffer cut rt for Ditch = 2ln_B%shdr_CC
= Buffer t fill == 2Ln_G¥shdr_CPC
== Buffert fil == 2Ln_E%shdr_GC
== (Grass Shoulder 1.5% == 2ln_E%shdr_GSC
== (Grass Shoulder 3% == 3ln_4%shdr

—4 Project Library == 3Ln_&¥%shdr_BCLC
] End Conditions == 3ln_&%shdr_BCPC
] Misc Compenents == 3ln_&%shdr_CC
" Typical Sections Al == 3ln_&¥shdr_CPC il

El Tir 2 4 .rrr. = T 2
Preview: Preview:

Figure 6-15 InRoads Template Library Organizer Dialog Box
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6.3 Lab 8 - Assembling Templates
Before starting this lab HW_typicals.tml will need to be opened if it is not already.

6.3.1 Highway Process

This lab will show users how to combine the standard CTDOT delivered components to create a
typical design cross section template. The pavement components, curb components and end
condition components can be copied and edited as needed.

A. Open the Template Library: Go to Modeler > Create Template...
Double Click the template library in the left window listing to expand the library folders

C. Double Click on the Project Library Folder. Right Click on the Typical Sections Folder and
select New > Template. The new template will be highlighted in blue, type in CT_RDWY1
to rename the new template. (See Figure 6-16) You can give it a Description, i.e. Route 123
- 12 ft lanes.

File Edit Add Tools

Template Library: Cument Template

259 %\999_Student 10_2007\Highways"_Eng_Data‘InRo| Name: CT_RDWWY1
'ZZ Point Name List .
== Description:
[ Bentley Misc =

[ Bentley Templates
[ HWY End Conditions
[ HWY Misc Components
[ HWY Pavement
[ HWY Typical Sections
[ HWY_Widening
5 Project Library
[ End Conditions
[ Misc Components
5 Typical Sections

Figure 6-16 InRoads Create Template Dialog Box Renaming a Template

D. On the Create template main menu click on Tools > Options. Apply Affixes should be on
with suffix of _It and _rt. Click OK.

E. On the Create template main menu, click on Tools > Dynamic Settings. For X Step input,
use 0.1 and for Y Step input 0.1.

F. Double click (to set active) on the CT_RDWY1 template, if is not highlighted with a red box.
The active template is the one displayed in the editor window, the red outline on the
template bullet icon indicates the active template in the list window.
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G.

In the HWY Misc Components folder, data point once and hold on the 1In_6%shdr_BCPC
template and drag it into the new template. When the cursor is over the editor window,
there will be a pavement/curb component, drag the insertion point to the pink box at 0,0
and release the mouse button. Click on the Fit View button in the Create Template view
window.

Next, drag 1In_4%shdr into the same new template but right click while dragging and turn
on Reflect. Continue dragging until the insertion point is over 0,0 (the CL point will turn
white) and release the mouse button. Click on the Fit View button in the Create Template
view window.

Next, change the lane widths from 12’ to 11’. In order to do so, double click on SHDR_rt
and the Point Properties box will appear. In the Constraints area, input a value of 11 and
Tab for constraint 1. Click Apply and Close. Notice all the SUB layer SHDR points also

change. Repeat for SHDR_It but enter -11.

To merge pavement components. Right click very close to the center of the top pavement
component and select Merge Components. The orange line down is deleted, meaning the
two (2) pavement components have been merged into one (1) component. Continue this
process with the pink and purple shapes. Figure 6-17 shows the dialog box for creating a
template.

Bt Create Template = |6 =
File Edit Add Tools
Template Library: Currert Template Display | Bose |
=t 2Ln_4%shdr -~ Name: CT_RDWY1 @ Components Constraints

»=¢ 2Ln_B¥shdr_BCLC Help
= 2Ln_B¥shdr_BCFC

»=¢ 2Ln_B¥%shdr_CC Display All Components

»={ 2Ln_B¥shdr_CPC
= 2ln_B¥%shdr_GC
»={ 2Ln_BY¥shdr_GSC
2= 3Ln_4%shdr

s=¢ 3Ln_B¥shdr_BCLC

| ) \ -FL
= 3Ln_G%shdr_BCPC /mn W eppRp— . SHDR.1

= 3Ln_B%shdr_CC

Description: /| Display Point Names

y=¢ 3Ln_Bshdr_CPC P I} peZ i CL b TS—__EOR_1t
: =

5= 3Ln_Bushdr_GC . M e — . ——— ____SHDR. *1
= 3Ln_Eushdr GSC aa/

_Bishil EOR_b
»=¢ BCLC L__ bt

= BCPC CL_sh
= CC

=< CPC

SHOR-shtt SHDR _sh rt

EOR_sb_rn
z ggc BEBRsh !t
= PCBC_Double =
= PCBC_Single
= Sidewalk_No_Buffer
»=¢ Sidewalk_W/Buffer
[T HWY Pavement
(C HWY Typical Sections
[0 HWY_Widening
3 Project Library

[0 End Conditions
] Misc Components . SHDR-sgit SHDR_sg_rt
- Typical Sections EOR_sg_rt
B cT_Rowr - pEERsgay !t N
« T 3 - i
Library  Active Template | =LAt DM i Dynamic Settings @

Preview

e -2.500 Step: 0100 Test...

™,
~
N ~N

Y -0.600 Step: 0.100

| P Point Name: -
Point Style: (A CENTERLI
V| Apply Affces

[he= )

‘ Set Dynamic Origin |
_ REFLECT

Figure 6-17 Inroads Dialog Box Merging Components
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K. Double click on each pavement component and edit the name. Eliminate any previous left
or right designation as shown Figure 6-18. Leave the Curbing components as is.

B Component Properties |

Name: Supempave_Top_kt \ ﬂ

e

B Component Properties |i|

Name: Supempave_Top l ﬂ Spply

[T Use Name Ovemide: Supempave_Top

Description:
revious

Style: |P_COMP_SUPERF, v|  [¥]Close Shape
ext >

Parent Component: l ,.I ﬂ

Display Rules: kel

[ Exclude From Triangulation

Figure 6-18 InRoads Component Properties Dialog Box Renaming Components

L. Click on the HWY End Conditions folder and using the processes below, drag the following
templates to the correct Point name:

e With reflect off, slide the end condition Cut_for_Curb on to the point SNOW_c_lIt.
e With reflect off, slide the end condition Fill on to the point SNOW_f_It.

e With reflect on, slide the end condition Cut_for_Ditch on to the point SNOW _rt.
e With reflect on, slide the end condition Fill on to the point SNOW _rt.

e Fit view.

M. Click the Test button. A warning box will appear, click OK. In the Test End Conditions box
click on Check Priorities, Snow_rt should be highlighted blue, click on Edit, and change
Ditch_rt to a value of 5. Click OK and close the End Condition Priorities box and then the
Test End Conditions box.

N. Using the tools above create a new template in your Project Library Typical Sections folder
called CT_RDWY?2.

e The left side of the road will be one lane using BCPC

e The right will be two lanes with no curbing.
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0.

e Use the detail in Figure 6-19 as a guide. Notice the two (2) foot shoulder and
two percent (2%) cross slope.

6% -1.5% -1,5% 229, 2%

Figure 6-19 Typical Section for CT_Rdwy2

In this next step users will create a local roadway, and change pavement thicknesses and
component material. Go to the HWY Typical Sections folder and right click on
2In_Roadway_BCPC. Click Copy and Paste it to your Project Library Typical Sections
Folder. Change the name to Local_Rdwy.

Leaving the Create Template dialog box opened. On the InRoads Main Menu click Tools >
Style Manager. Then data point on P_COMP_SUPERPAVEL1.5 and click the Copy button.
Give the new style the name P_COMP_PROCESSED_AGG and type in a description. Click
Apply and then Close. This new style item can be assigned a pay item to be used in
Quantity Manager. Close the Style Manager.
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Q. Go back to the Create Template and select the Local_Rdwy template. Click on the point
SHDR_b_rt and change the constraint 2 value to -.300. (Seen Figure 6-20 below).

R. Continue entering the same value for all the points on this layer (CL_b, EOR_b_rt,
BOC_b_rt, EOR_b_It, BOC_b_It and SHDR_b_lIt).

Point Properties [ =
| P

Name: SHDR_b_tt - ﬂ Apply
Use Feature Name Ovemide: |SHDR_b_it

Close

Surface Feature Style: -
P_SUB_SHDR < Previous

Atemate Surface:

Mext =
Help
Member of:
Processedfgg_Sub
Superpave_Top
Constraints
Constraint 1 Constrairt 2
Type: | Horizontal - | |‘u"ertic:a| - |
Parent 1: [SHDR_t +] #| [sHDR.t | ]
Value: 0.000 (=] 0300 =
Label: - -
Style Constraint:
Horizontal Vertical Both

Figure 6-20 InRoads Point Properties Dialog Box

S. Click on point SHDR_sg_rt and change Constraint 2 value to -.833. Continue entering the
same value for all the points on this layer (CL_sg, EOR_sg_rt, BOC_sg rt, EOR_sg_lIt,
BOC_sg_It and SHDR_sg_lIt).

T. Double click on the pink Superpave_Sub component and change the style to
P_COMP_PROCESSED_AGG. In the name field input ProcessedAgg_Sub, Click Apply and
then Close

U. Save the template library and click Close.

6.3.2 Facilities Process
Before starting this portion of the lab FA_typicals.tml will need to be opened if it is not already.

This lab will show users how to combine the standard CTDOT delivered components to create a
typical design cross section template. The pavement components, and end condition components
can be copied and edited as needed.

A. Open the Template Library: Modeler > Create Template, open the FA_typicals .itl file.
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B. Double click the template library in the left window listing to expand the library folders.
Figure 6-21 shows the list of folders in the Template Library.

Template Librany:
25 W\eh3dgs 18WCTDOT _projects’ 999
EE Point Mame List
(7] Bertley Misc
(7] Bentley Templates
(7] FAC End Condttions
(7] FAC Pavement
[7] FAC Typical Sections
(] FAC_Misc Components
5] Project Library
(7] End Conditions
(7] Misc Components
(] Typical Sections

Figure 6-21 Location of Facilities Template Library "Project Library" Folder

C. Open the Project Library folder and in the Typical Sections folder create a new template.
Right click on the Typical Sections folder and select New > Template. The new template
will be highlighted in blue, type in Class_Taxiwayl to rename the new template.

D. On the Create template main menu click on Tools > Options. Apply Affixes should be off
because there are end conditions and components for the left and the right. Click OK to
close the Template Options box.

E. On the Create Template main menu click on Tools > Dynamic Settings. For X: Step: input
0.1 and for Y: Step: input 0.1.

F. Double click (to set active) on the Class_Taxiwayl template, if it is not highlighted with a
red box. The active template is the one displayed in the editor window, the red outline on
the template bullet icon indicates the active template in the list window.

G. In the FAC Pavement folder, data point once on the 2Ln_20'@1.0% template and drag it
into the new template. When the cursor is over the editor window, the pavement
component will appear. Drag the insertion point to the pink box at 0,0 and release the
mouse button.

H. From the FAC End Conditions drag Cut_for_Ditch_LT into the same new template and
connect it to the left edge of the template.

I. Then drag Cut_for_Ditch_RT_4:1max into the same new template and connect it to the
right edge of the template. Fit View.

J. Next, double click over the point EOR_d_It in the template. Change the value for the
Constraint 1 from -20.00 to -30.00; this will change the width of the template. Click the
Apply button.
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K. Next change the cross slope from 1% to 2%. Click the Apply button and then click Close.
Figure 6-22 shows the Point Properties dialog box with the new values for Constraint 1 and
Constraint 2.

B Point Properties [ & |
Name: EOR_d_it - ﬂ
[T Use Feature Name Ovemide: |EOR 4

_d_! Close
Surface Feature Style: P COMP SUFPERF: vl
= = -c Previous
Altemate Surface: -
MNead =
Help
Member of
Supempave_Top
Constraints
Constraint 1 Constraint 2
Type: ’ Horizontal - l [5|0P'9 i l
Parert 1: ’Ead{bnne Origin 'l ﬂ [Ead{bnne Origin 'l ﬂ
[ [Rollover Values...
Value: -30.000 5] 2o00% (=]
Label: - -
[ Style Conetrairt:
(@ Horizontal Vertical Baoth 0.000

Figure 6-22 InRoads Point Properties Dialog Box

In the lower right hand corner of the Create Template box click the Test button.
Select the <Active>-Surface, then select the Draw command.

Pan the orange line up and down this will show how the template end conditions work.

0z g r

If creating templates, users might have to set their priorities.

84



P. Click on the Check priorities box within the test template interface window shown above
in Figure 6-23.

| Check Duplicates |
| Help |

Awailable Targets:

Use Surface Slope:
0.00%

| Draw || Resst |
Display Rules:

MName  Value

=L 5H-TE M« b

Figure 6-23 InRoads Test end Conditions Dialog Box

Q. If a message box appears stating that there are no conflicts, then proceed by either clicking
Yes and continue to review or click No to change priorities. Below, Figure 6-24 shows this
message box.

' =

Bentley InRoads Suite V8i (SELECTsernes 2)

. y Mo End Condition Priority conflicts found. Do you want to edit End
* Condition Pricrities anyway?

Yes | | Mo

Figure 6-24 InRoads Edit End Condition Priorities Notification




R.

If there is a conflict with the priorities or the order of the priorities needs to be changed, it
can be modified in the Fix Priorities dialog box Figure 6-25. For this lab, the priority of the

end conditions does not need to be changed. Therefore, save the data, close FA.itl and
open the HWY.itl file.

Be= Fix Pricrities | s |
Priority  End Condition Component
Cut1
& Help
7 Cut2
L

Figure 6-25 InRoads Fix Priorities Component
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Section 7 Roadway Desigher

After the templates are assembled, they are applied using the Roadway Designer. This process
requires that the user defines corridors with the required geometry such as horizontal, vertical
and transverse (templates). Then it uses a variety of controls to create 3-dimensional (3-D)
models of the roadway design. The intent of the Roadway Designer is to minimize the amount of
edits made directly to the proposed DTM.

This section of the manual will provide a standard workflow that should be used as a guide for
Roadway Designer commands and processes. InRoads Help provides in-depth explanations on all
features of the Roadway Designer. A proposed surface model will be created using basic tools
that are available in the modeler. The modeler has many advanced capabilities for controlling
surface models; see InRoads Help documentation for more information.

Section 3 of this manual discussed how to create, save and load Roadway Designer .ird files.
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Below Figure 7-1 is a list of items that describes the work area in Roadway Designer.

B Roadway Designer - W\sh3dgs18\CTDOT projects\999_Studentl(_2007\Highways'\_Eng_Data\InRoads\Road...| = = =
File Corridor  Superelevation Tools  Owverlay Tools
i |I>2i<m t|_q| HE[ 7 < %|@ ﬂ | Cose || Hep |

=L oH-1Eu

Comidar: |Mainline vl Station: |E| 11+00 |E| |E|ﬂ | Process Al |
Active SUtace: | existing v | i Iterval 10.000 | Process Visible Range |
Template: CT_RDWY1 Display Mode: @) Momal
Superelevation
Crveday

L = I ] . . 3

Figure 7-1 InRoads Roadway Designer Dialog Box

Menu Items located at the top left corner of the dialog window: File, Corridor,
Superelevation, Tools and Overlay Tools.

Buttons located directly below the menu items can be used as shortcuts to access
menu items: Manage Corridors, Template Drops, Point Controls, End Conditions
Exceptions, Display Reference, Secondary Alignments, Key Stations, Create Surfaces,
Options and Open template Library.

Plan View Window located in the upper left corner is used to display and locate
horizontal alignment and plan information while using the modeler.

Profile View Window shown in the lower left corner is used to display vertical
alignment and profile information while using the modeler.
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7.1

7.1.1

e Cross Section View Window is located on the right side of the modeler, and is used to
show the template component and end conditions along the corridor. The active
surface is also shown, as well as all other targets associated with the templates that are
referenced by the modeler.

e The bottom portion of the Roadway Designer can be used to select the Corridor and
the Active Surface, displays the Station and Template used that is shown in the Cross
Section view.

e Display Mode: Normal, Superelevation or Overlay on displays the windows for those
modes.

Lab 9 - Using the Roadway Designer

Before starting this lab the following files will need to be opened if they are not already. If a file
does not exist or is not complete open the alternate sister file.

1. Geometry_Project.alg or Completed_ Vertical.alg.

2. HW_typicals.tml or Completed_ HW_typicals.tml

3. SV_Suface.dtm
These three files are considered a minimum in order to use the Roadway Designer

This next Lab will demonstrate to users the functions available in the Roadway Designer including
Corridor Manager, Template Drops and Transitions.

Corridor Manager

Each new roadway or surface involves naming and creating a corridor based on an alignment or
feature. A single Roadway Designer file (ird) may contain several corridor definitions. Typically,
corridors are used to define roadways, but they can also define channels or ditches or any other
surface that is based on a linear control.

A. From the InRoads main menu select Modeler > Roadway Designer. At this point the
Roadway Designer dialog with three empty view windows should appear. This dialog and
all the windows are resizable using a mouse cursor.

B. Select the Corridor > Corridor Management command.

C. In the Manage Corridor dialog box, type the name of the corridor, e.g. Mainline. Note:
The corridor name will also be the name of the DTM created by this corridor. A DTM is a
surface, each corridor name is a DTM = a design surface.

Set the Type to Alignment.
Select Roadway_1 for the Horizontal Alignment

Select Roadway_1 for the Vertical Alignment.

G m m O

Pl Rounding for roadways will typically be 0.00
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H. The station range can be toggled off to allow the corridor to apply to the entire alignment
from POB to POE of the vertical geometry.

I. Use the ADD button to add (create) this corridor. Then click Close.

7.1.2 Template Drops

When templates from the template library are applied to the assigned horizontal and vertical
geometry of a corridor, this is referred to as a template drop. Templates are copied not
referenced from the template library to the roadway modeler and are assigned station ranges. It
is possible to drop different templates at defined station ranges to achieve changes in the
roadway design. For example, one section of roadway may be two-lanes that transition into a
bridge then back to a two-lane typical.

When templates are selected and used in the Roadway Designer, they are copied to the Roadway Designer .ird file.
Designer .ird file. These templates are not automatically synchronized with the library from which they originated.
they originated. However, if the library that the template originated from is loaded, then the templates can be
templates can be synchronized using the Synchronize with Library button on the bottom of the template drop
template drop dialog, see

ks Template Drops = =

Station:  11+00

*  Clos=

Interval: 10,000
Library Templates:
[ HWY Widening -
5] Project Library
[ End Conditions
[ Misc Components
5 Typical Sections
CT_RDWY1
»==( CT_RDWY2
== Local_Rdwy

m

4 e 2

Cument Template Drops:

Station Interval  Template Enable Transttion FRevised In  Library
11+00 10.000 CT_RDWY1T N/A ITL X999 _Student 10
12+00 10.000 CT_RDWY1 ITL ¥M999_Student 10
14+00 10.000 CT_RDWY2 X ITL X999 _Student 1C
16+00 10.000 CT_RDWY2 ITL ¥N995_Student 10
18+00 10.000 CT_RDWY1 ITL X995 _Student 10
4 m 3

Figure 7-2. If a template drop is red, this is an indication that the templates are out of sync with
the template library. Note: It is not necessary to have synchronized templates, but it is good
practice to keep the template library up-to-date with all template drops synchronized whenever
possible.
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Station:  11s00
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5] Project Library
[ End Conditions
[ Misc Components
25 Typical Sections
CT_RDWY1
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Currert Template Drops:

Station Irterval Template Enable Transition Revised In  Library
11+00 10.000 CT_RDWY1 N/A ITL ¥M999_Student 10
12400 10.000 CT_RDWY1 ITL X995 _Student 10
14+00 10.000 CT_RDWY2 X ITL HA995_Student 10
16+00 10.000 CT_RDWY2 ITL X995 _Student 10
18+00 10.000 CT_RDWY1 ITL HA995_Student 10
4 m 3
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ol
m
]
o
1]
i

Figure 7-2 InRoads Template Drops Dialog Box

From the Roadway Designer, select Corridor > Template Drops. From the Template Drops
dialog, select the Corridor, e.g. Mainline.

The Station is the first station that this template will be applied. Key in STA 11+00 as the
beginning of the vertical alignment.

An Interval is the spacing that templates will be dropped. Set this at a value appropriate
for a project. For this example use 10. Meaning that every 10 feet the roadway designer
will drop the template to cut a cross section.

In the Library Templates window, expand the library folders and select the design
template, e.g. CT_RDWY1. Click the Add button.
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B Template Drops 1 =] 52

Station: 11200

Interval: 90,000

| " Cose |
#

Library Templates:
3 HWY_Widening -
5 Project Library
[ End Condtions
[Z1 Misc Components
=5 Typical Sections
< CT_RDWY1
CT_RDWY2
= Local_Rdwy

4 I 3

Cumrent Template Drops:

Station Interval Template Enable Transtion Rewised In  Library
11+00 10000 CT_RDWY1 N/A ITL X599 _Student 10
12400 10000 CT_RDWY1 ITL X999 _Student 10
14400 10000 CT_RDWYZ X ITL XAG95_Student1C
16+00 10,000  CT_RDWY2 ITL X995 _Student1C
18+00 10000  CT_RDWY1 ITL XAG95_Student1C
4 {1} 3

Figure 7-2 displays the Template Drops window from which to apply and adjust templates.

. Add the next Template Drop. For the station, enter 12+00 and select CT_RDWY1 again.
Click the Add button to add to the list of template drops.

. Add the next Template Drop. For the station, enter 14+00 and select CT_RDWY2. Click the
Add button to add to the list of template drops.

Add the next Template Drop. For the station, enter 16+00 and select CT_RDWY2. Click the
Add button to add to the list of template drops

Add the next Template Drop. For the station, enter 18+00 and select CT_RDWY1. Click the
Add button to add to the list of template drops.

Click on the Close button. On the Roadway Designer dialog box select Process All, then
File > Save to save the roadway designer file to the disk.
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7.1.3 Template Transitions

When templates contain points that do not match up, such as templates with additional points or
points of a different name, a transition must be defined. Notice in the example from the last
section, Section 7.1.2, that two (2) yellow highlights were displayed in the plan view of the
Roadway Designer Dialog. These highlights are an indication that a transition condition exists.

A. In the plan view of the Roadway Designer Right Click over the yellow highlight and select
the Edit command. This will initiate the Edit Transition dialog box. This dialog box shows a
window with an outline of the two templates that are transitioning. In the example shown
in Figure 7-3, CT_RDWY2 travelway points do not exist in CT_RDWY1 travelway. Right click
over points in this dialog to move the view angle. This action may be required to view all
the points that do not match up. The bolded (+) indicates orphaned points (unmatched
points).

B. Use the mouse to drawn lines that connect the travelway points (bold red points) on
CT_RDWY?2 to the Shoulder points on CT_RDWY1. Click near the top bold red point, then
click near the CT_RDWY1-SHDR_rt point.

C. Continue this process with the sub-layer bold red points until no bold points are left.
Connect each bold point with its corresponding layers shoulder point.

Figure 7-3 InRoads Edit Transition dialog box
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D. Next click the OK button, the Edit Transition Midpoint dialog will appear. Double click on
the SHDR_rt point and change the horizontal constraint to None. Select the OK button on
the Transition Point Properties dialog box and OK on the Edit Transition Midpoint dialog
box as shown in Figure 7-4. The yellow highlight should turn blue indicating that edits have
been made.

B Edit Transition Midpoint - 12+00 to 14+00 B =

Lok |

| Cancel |

Help |

Name: SHDR_it | oK |
| Cancel |
| Help |

Constraints
Constrairt 1 Constrairt 2

Type: | Slope - | | Naone - |
Parert 1: [ TRWY1 st -]+ [ -]+
Value: 3. 00% 0.000000

L A e Label:

Style Constraint: -
Transttion
Start it @ Horizontal Vertical Both
Range:
Display Poirnt Mames

Figure 7-4 InRoads Edit Transition Midpoint Dialog Box

E. Double click on the blue highlight. This will bring up the Edit Transition dialog box. Click
OK and the Edit Transition Midpoint dialog box will appear.

F. Double click on the right EOR_rt point and change the slope and horizontal constraint to
None. Click OK on the Edit Transition Midpoint dialog box.

G. Repeat steps A, B and C for the next transition but skip D and E. Do not edit the Transition
Point Property. Click OK on the Edit Transition Midpoint dialog box.

H. Right click over the blue highlight and toggle off the check mark by Enable. This will stop
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7.2

7.3

7.3.1

the transition from happening over the entire length of the template drops but will
transition from the last interval template drop.

Note: The process of editing transitions may need to be repeated if there is a change to the
template or the templates need to be synchronized. It is recommended that users hold off on the
edit transition process until the templates are finished or when they require a revision.

Roadway Designer Surface Creation

The Roadway Designer’s (Modeler) final output is in the form of a surface digital terrain model
(DTM). The combination of horizontal, vertical and transverse geometry with Roadway Designer
tools create the surface from defined corridors. If there are several corridors in the modeler, they
can be combined to create one surface or a new surface for each corridor. For the purpose of this
manual, a new surface for each corridor will be created.

When using the Create Surface tools, select the appropriate corridor from a list. If necessary,
users can toggle on the Create Alternate Surfaces option. There are many advanced tools
available for creating surfaces; however, in this section the fundamental tools will be discussed
and used.

The design process should be relatively complete before a surface is created. Also, if the modeler
is used to its fullest potential create a new DTM, significantly less direct edits will be required.
Many standard features and design surface tools are available.

Lab 10 - Creating a Proposed Surface
Before starting this lab the following files will need to be opened if they are not already. If file
does not exist or is not complete open the alternate sister file.
1. Geometry_Project.alg or Completed_ Vertical.alg.
2. HW_Roadway_Design.ird or Completed_ Roadway_Designer.ird
3. SV_Suface.dtm
These three files are considered a minimum in order to create a design surface.

Creating a Surface from the Roadway Modeler

In this exercise, a proposed surface model will be created. The name of the surface model will be,
by default, the same as the name of the corridor. The alternate surface option will be used to
create a model for the bottom of the pavement. Finally, the properties of the surfaces will be
modified, saved to a file, and added to the project .rwk file.

A. In the Roadway Designer, set the Active Surface accordingly. In this example, set the
active surface to the original ground, i.e. existing.

B. From the Roadway Designer, select Corridor > Create Surface.

C. The Default Preference should be already set to Highway. If not select Highway from the
drop down box.
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In the Create Surface dialog box, in the window of Create Surface(s) from: select the one
corridor for which the surface is to be created. For this example, select the mainline. If
there are several corridors defined, they will all be selected automatically.

Note: This dialog will run all corridors if not indicated by the user! Therefore, select only
the corridors that are required. As shown in Figure 7-5.

Click the Apply button.

Close the dialog box when the process is completed. Click Save and then Close the
Roadway Designer.

In the MicroStation view pan the proposed roadway features that were created. Notice
the Transitions at stations 14+00, 16+00 and 18+00.

B Create Surface |i|
Default Preference: l""gh“‘a‘f .]
Create Surface(s) from:
\Mainlire ]

Help

rticims

General Options
Mew Surface for Each Comider [ | Create Altemate Surfaces

Empty Design Suface [] Process Visible Rangs Only
[ Include Null Points [C] Remaove Loops
Triangulate
Features
(@ Append Replace Rename Madify

[7] Add Transverse Features

2 APOINT
Add Exterior Boundary

Style: P_SURF_BNDRY -
Densify using Chord Height Tolerance Display in Plan View
Horizontal Curves Features
Vertical Curves [ Components

Figure 7-5 InRoads Create Surface Dialog Box
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VOLUME I - SECTION 7

7.3.2 Surface Properties

The surfaces created from the roadway designer have default properties and should be modified
to display correctly in plan and cross sections.

A. Inthe InRoads dialog box, select the Surfaces tab in the workspace bar window.
B. Right click over the proposed surface (Mainline) and select Properties. This command is
also available by selecting Surface from the main menu and then Surface Properties.
C. On the Main Tab, change the Preference field from Default to Highway. This will control
the level that triangles will display on in plan view in MicroStation.
D. Click on the Advanced Tab, change Cross Sections Symbology to P_SURF_DESIGN. Check
on the Use Features Only box.
E. Also on the Advanced Tab, change Profiles Symbology to P_SURF_DESIGN. Figure 7-6
shows the Surface Properties box.
F. Click Apply and Close.
b Surface Properties | = 2 |
Surface: [I'H'Iainline -
Crozs Sections Hel
Symbalogy: [F'_SUHF_DESEN v] . Ise Features Only P
Profiles
Symbalogy: [F‘_SUHF_DESIGN ,.] . [] Lock Symbologies
Offset  Distance Symbology Color  Offzet Distance Symbology Color
1 o000 [ Defaut -0 % oo | Defaut -]
2 pooo | Defaut -0 1 00w | Defau -~
3 0000 | Defaut - 1 00w | Defau -~
4 0000 | Defaut -0 2 oomw | Defau -~
5 0000 | Defaut - ¥ oomw | Defau -~
6 0.000 | Defaut - # oomw | Defau -~
7 0000  [Defaut - 5 0000 [Defaut -]
& 0000  [Defaut - 6 0000 [Defaut -]
| featy || Close |

Figure 7-6 InRoads Surface Properties Dialog Box
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7.3.3 Saving the Design Surface

It is important to note, the surface that was previously created in 7.3.1 is saved in virtual memory
only. That means this file does not exist on any physical memory at this point.

For this next exercise, the proposed surface will be saved to physical memory, and then added to
the project .rwk file. Project .rwk file usage was explained in Section 3.

A. From the InRoads workspace bar window select the Surfaces Tab.

B. Right click over the proposed surface Mainline and select Save As. The surface that is
being saved will be shown as the Active surface at the bottom of the Save As dialog box.
At this point, from the pull down, select any of the loaded files to save. Use the pull down
and select the Mainline surface. Notice that the file name is automatically filled in as
Mainline.dtm.

C. Select SAVE and then Cancel.

Note: IF YOU DO NOT CREATE A FILE NAME FOR YOUR PROPOSED SURFACES THE DATA WILL BE
DELETED EVERY TIME YOU EXIT INROADS AND THE SURFACES WILL HAVE TO BE RE-CREATED IN
THE ROADWAY DESIGNER.
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7.3.4 Project File Update

The project file will need to be updated with the newly created DTM. The RWK project files, not
only saves time when loading the project, but it also allows others on the design team to load the
files included in the design. As mentioned earlier in this manual, efficient InRoads design practices
involves continual file management. Therefore keep the project file up-to-date. There are several
types of files associated with the InRoads design, and the project file will help track design data.

A.

B.
Project_file.rwk file to be

saved.

Select File > Save As on the InRoads Main Menu.

In the Save As dialog box, set the save as type: to Projects (*.rwk).

Select the

C. At the bottom of the Save As dialog box, select the Options... button.

D. Select the Surface tab, click on Add, Update, and the file name Mainline as shown in .

Click OK, Save, Yes. Replace the existing project file with this new and revised one. Select
Cancel on the Save As dialog when done. See Figure 7-7

Beq Save As [ = |
Save in: ) InRoads - @F = mE-
< MName = Date modified Type
bl || Project_File.rwk 1/23/201411:32 AM RWK File
Recent Places
_—
B Project Options [ = |
Survey I Template Library Foadway Design |
Surfaces | Geometry Project XIM Preferences I Drainage |
More Options...
Help
Add  Update  Surface Name File Name
[0 [ Defaut C
0] [ esting \\sh3dgs18\CTDOT projects\999_Student 10_ Save
B B Manine \\sh3dgs18\CTDOT_projects’399_Student10_
File Name: Options...
[ ok [ cancad |

Figure 7-7 InRoads Save As & Project Options Dialog Box
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Section 8 Superelevation

This chapter will describe the process of establishing Superelevation data stored in the InRoads
Roadway Designer (IRD) file. The superelevation wizard in Roadway Designer sets up the
superelevation. Several methods are available from the wizard; however, CTDOT uses the table
method and selects one of the corresponding AASHTO tables. The superelevation tables are
found in W:\Workspace\InRoads_V8i_RSC\Superelevation_Rate_Tables . Figure 8-1 shows the
superelevation tables available in the workspace.

=@ = |
@Qvl J % Workspace » InRoads_VEi_RSC » Superelevation_Rate_Tables - | "Tl | Search Superel jol |
Organize « Burn Mew folder = ~ [ .@.

-C_{ 05Disk (C:) i MName : Date medified Type Size
—a Data ([0) o _ . )
|| Super_04_15.5up 12/6/2010 217 PM SUP File 3KB
: EESD::E” (LTRSS L LR [ Super_04_20.sup 12/6/2010 217PM  SUP File 3KB
[ [ Super04 25sup  12/6/2010217PM  SUP File 3KB
[ super0430sup  12/6/20102:17PM  SUP File 3KB
2 DGS HWYS (DOT-SDCENGO1Y) (P [ Super04 35sup  12/6/2010217PM  SUP File 3KB
: i:ﬁ;p:ps‘ﬁgw%m = [ Super 04 40.sup  12/6/2010217PM  SUP File 3KB
o [ Super 04 45sup  12/6/2010218PM  SUP File 2KB
[ Super0450sup  12/6/2010 218PM  SUP File 2KB
= VB Workspaces - SH3DGS1S (W) [ Super_04_55.sup 12/6/2010 218 PM  SUP File 2KB
+ Workspace [ Super_04_60.sup 12/6/2010 218 PM  SUP File 2KB
e [ Super0615sup  12/6/2010 218 PM  SUP File 3KB
Jedt || Super06_20sup  12/6/2010 218 PM  SUP File 3KB
ST i 5 [ Super_06_25.sup 12/6/2010 218 PM  SUP File 3KB
| LTI [ Super_06_320.sup 12/6/2010 218 PM  SUP File 3KB
- [ Super0635sup  12/6/2010218 PM  SUP File 3KB
# Superelevation_Rate_Tables E| | Super.06_40:sup 12/6/2010 218 PM  SUP File 3KB
N [ Super_06_45.sup 12/6/2010 218 PM  SUP File 3KB
_ 'St:r?::;‘:ra'”'"gpmjm [ Super_06_50.sup 12/6/2010 218 PM  SUP File 2KB
[R———— [ Super 06 S5.sup  12/6/2010 218 PM  SUP File 2KB
- || Super0660sup  12/6/2010 218 PM  SUP File 2KB
SRR e [ Super_06_65.sup 12/6/2010 218 PM  SUP File 2KB
= DGS CTDOT Projects (SH3DGS18) (X) [ Super_06_7T0.sup 12/6/2000 217PM  SUP File 2KB
e Network [ Super 06 75.sup  12/6/2010217PM  SUP File 2kB
| [ Super06.80sup  12/6/2010217PM  SUP File 2KB

’ 24 items

Figure 8-1 InRoads Superelevation Tables

Superelevation is stored in Roadway Designer as superelevation point controls. The point names
in the templates that are used as superelevation control points should be consistent. The
centerline of the road will be considered the Crown Point, and the left and right shoulder (SHDR)
will be the left and right Range Points. Additionally, the left and right edge-of-road (EOR) points
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will be used for the rollover locks. These points should be checked and edited to ensure they have
consistent names.

Once template drops have been defined, it is possible to define the superelevation.
Superelevation will use horizontal control lines to control range points and rollover points.
Changes to the design, such as template point names or geometry stationing, will alter the
superelevation. These types of revisions will require reworking or redefining the superelevation.

From the display superelevation option of the roadway modeler, different aspects of the
superelevation can be viewed. Each window has a purpose, and Table 10-1 describes the windows
and their use. The yellow line indicator in each window shows the current cross section template
drop location.

Super Display View Description and usage of view windows

Plan view with color coded banking Blue = 8%, Orange = 6%, White =

TOP LEFT
0% and a gradient range in-between these colors

Cross Section view of corridor backbone with color that match the

BOTTOM LEFT .
plan view

TOP RIGHT Color coded Profile view of the corridor

Banking Diagram Control line view (Superelevation Diagram); from
this view edits to the banking can be made. Edits are done using a
variety of tools we will use several of these in modifying the
example design

BOTTOM RIGHT

Table 10-1 Roadway Designer Superelevation Display View

8.1 Lab 11 - Using Superelevation Tools

Before starting this lab the following files will need to be opened if they are not already. If a file
does not exist or is not complete open the alternate sister file.

1. Geometry_Project.alg or Completed_ Vertical.alg.

2. Roadway_Designer.ird or Completed_ Roadway_Designer.ird

3. SV_Suface.dtm
These three files are considered a minimum in order to use Create a Superelevation.

8.1.1 Table Wizard

A. Create a new roadway, select Corridor > Corridors Management. The Manage Corridors
box will open. In the Name field type in Superelevation. Set the following; Type:
Alignment, Horizontal Alignment: Roadway_1, Vertical Alignment: Roadway_1. Click Add
and Close.

B. Add Templates, select Corridor > Template Drops. Superelevation should automatically
selected as the Corridor, since it is the active corridor. Change interval to 10. Click on the
following typical Project Library > Typical Sections > CT_RDWY1. Select Add and Close
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C. On the bottom right of the roadway designer pick the Display Mode: Superelevation.
From the roadway modeler, select Superelevation > Create Superelevation Wizard >
Table...

D. Click the pick button (...) next to the Table field and browse to
W:\Workspace\InRoads_V8i_RSC\Superelevation_Rate_Tables\Super_06_40.sup

E. Use the mouse cursor with the shift key depressed to select all curves from the curve set
list.

F. Click on the Load Values From Table button. This will update the curve set list to show
that the table being used is the Super_06_40.sup. The Curve Set list should indicate that
the correct superelevation tables are being used for each curve the design requires.

G. Click the Next button on the bottom of the Table Wizard. This will bring up the
Superelevation Section Definitions dialog.

H. Use the Add... button to start the Sections: definition. The section name by default will be
Section 1.

I. For the Crown Point, select CL point. To do so, use either the pull down list or the target
button to select the point on the screen from the designer cross section view window.

J. Set the Left Range Point to SHDR_It. Set the Right Range Point to SHDR_rt. For the rest of
the settings, the pivot direction is OK at From Crown Point, and this is a 2 lane design. Click
OK.

From the Superelevation Section Definitions dialog, review the definitions setting. The start-stop
stations are indicated as well as the runoff lengths and more.

K. Click the Next button. The Superelevation Controls dialog box allows users to review the
vertical control line data, along with their names, and any points and slopes involved the
process. The Station rounding has been set at 1 foot by default but can be changed if
required.

L. Click the Finish button. If there are Overlaps, the Fix Overlap dialog box will appear. For
more information on this dialog box, refer to InRoads Help. For this exercise, the overlap
edits will be corrected later in the dynamic super display window. Close this dialog box.

M. On the bottom right of the roadway designer change the Display Mode back to Normal.
Click Process All. Close the Results dialog box. Browse through the corridor and see how
the roadway behaves. Notice the odd sections in the transitions especially towards the
end of the project. This appears because the wizard automatically chose the point
SHDR_rt to use TRWY1_rt instead of CL for the reference point.

N. Set Display Mode back to Superelevation.
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8.1.2

8.1.3

Edit Superelevation

In the example design, the Runoff overlaps in the superelevation control lines. This is a typical
situation and the overlaps can be edited easily from the Banking Diagram Control line view.
Additionally, the example design has overlapping full super start and stop stations for curve 1. In
this next exercise, these errors will be edited and corrected while graphically viewing the changes
in the roadway designer.

The same short-cut menu that had the Display List command has an Edit Curve Set Stations
command. This will bring up a dialog that will list controls for the superelevation. From this dialog
box, the Full Super start and stop stations will be edited.

Change a Station

A. Right click on bottom right superelevation view and select Edit Curve Set Stations. Make
correct Section Name active, Section 1.

B. Change the Station value for the first Full Super in the list from STA 14+20 to STA 14+50
and click the Apply button and . Close the Edit Curve Set Stations dialog box. Click the
Process All button. Notice the control line display immediately reflects the update.

Full Super to Full Super Planar Transition

Overlapping curve transitions is common in designs. The process for creating Full Super to Full
Super Planar is straightforward. There is an option to create full super to full super planar
transitions in the Fix Superelevation Overlap dialog box. This approach would work perfectly in
this example; however, the superelevation control points can be directly edited to create this
transition. If curves have extreme overlaps, the Fix Superelevation Overlap dialog will not delete
points that extend into full super sections.

The image in Figure 8-2 represents super control lines that overlap. The left lane shown as a red
line, returns to a normal crown well into the entrance transition of reverse curves 1 & 2. In the
next exercise, all control points that reside between the last full super of curve 1 and the first full
super of curve 2 will be deleted.

Figure 8-2 View of Superelevation overlap
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A. From the Display Superelevation mode of the Roadway Designer dialog box, zoom into the
overlap area as shown in the image above.

B. Hold the mouse cursor over a blank or black area in this view, and right click Select Delete
Points.

C. To delete multiple points, use the mouse cursor. Click and hold down and drag the mouse
to create a fence around all points in the transition overlap area. When the mouse button
is released, the points inside the window will be deleted. The image in Figure 8-3
represents super control lines with no overlap.

D. Select File and then Save the Roadway Designer file.

Note: There is an Undo available [Ctrl + z] or use the undo button on the bottom of the super
control line view window.

Figure 8-3 View of Superelevation with no overlap

104



8.1.4 Generate a Superelevation Report

A. Select Superelevation from the Roadway Designer main menu.

Data point on

Superelevation Report. In the dialog box, select the All button and click Apply.

B. A report will appear. Review the output data in SuperelvationData.xsl and
SuperelveationStaions.xsl. The report browser shown in Figure 8-4 shows the
Superelevation Station Report.

B - [B]x]|

|I::\Bent|ey_‘-p"8iktivil'~><ML [ratah, ~
RoadwapDesian Superelevation Station Report
Schemas
Sightyisibility Report Created: 9/28/2009
Stakeout Time: 1:12pm
StationOffzet

Superelevation

@ Supereleyationd s Cllimport,

@ SuperelevationD ata xzl
@ SuperelevationStations. szl
Surfaces

Survey

Tabling

Templatelibram

Turnouts

#IN

_Themesz

s format. ksl

Corridor: Superelevation
File Vish3dgs18\CTDOT projects\999 Student01_ 2007
Name: ‘Highways\ Eng Data\inRoads\Completed SuperRoadway.ird

Input Grid Note: All unitz in thiz report are in feet unlezs specified

Factor: 1000900 otherwize.
Station
11+00 Mame: EOR It SHDR It SHDR rt EOR rt
Cross Slope: -6.00% -1.60% -1.50% -4.00%
Delta G: 0.000 0.000 0.000 0.000

Mode: Constant Constant Caonstant Constant

8.1.5 Apply Shoulder Rollover Lock

Figure 8-4 InRoads Report Browser Superelevation Report

To this point, the transverse slope of the roadway has been altered from the center point (CRWN)
of the road to the Left and Right Lane points using superelevation controls. Shoulder transverse
slopes have remained at slopes as defined in the template. This may result in a sharp change in
slope, especially where a full superelevation of +6%, changes to a shoulder with a transverse slope
of -6%, resulting in an algebraic difference of 12%.

Shoulder Rollover Locks are used to limit the algebraic difference that can occur between
transverse slopes. As a rule, CTDOT limits the rollover algebraic difference to 7% on the high side
of a curve, and 0% on the low side of a curve. In the example project, rollover locks will be defined

and applied to pavement sections between the shoulder and edge of road points.

A. From the roadway designer menu, select Superelevation > Apply Shoulder Rollover

Locks...

105



B. From the Apply Shoulder Rollover Lock dialog box, select Shoulder Point: EOR_It. Set the
following values:

Control Line Name: EOR_It

High Side Difference = 7.00%

Low Side Difference = 0.00%

Both Maximums are OFF and Station Limits OFF
Click Apply.

Shoulder Point: EOR_rt

I & m m o o0

Control line Name: EOR_rt
High Side Difference = 7.00%
Low Side Difference = 0.00%

—

Maximums are OFF and Station Limits OFF

. Click Apply and Close.

zZ 2 - =

. Using the Superelevation Display mode of the Roadway Modeler, view cross sections along
the corridor to verify that the transverse slope is working according to the intended design.
Figure 8-5 and Figure 8-6 display designs with and without roll over locks in
Normal view.

O. Update the proposed surface with the new data.

P. Open the Surface Properties dialog box and on the advanced tab choose the design
surface. For cross sections click on Use Features Only. Click Apply and Close.

Figure 8-5 No Roll Over Defined Figure 8-6 Using Roll Over Locks
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Section 9 Evaluation

This section will discuss how to evaluate the results of using Roadway Designer. In particular,
users will learn how to evaluate results by generating working cross sections and calculating
earthwork quantities using the end-area volume method. Users will also learn how to generate a
report of cross sectional volumes.

Cross sections are an integral part of design plans. Cross sections are used to display and annotate
surfaces and features in a vertical plane. Normal cross sections are cut at a specified interval
perpendicular to the mainline geometry. Custom cross sections can be defined at any skew angle
where needed. When InRoads is used to its full potential, many of the tedious processes involved
in drawing cross sections are automated.

The lab will focus on Average End-Area for volume calculations. End-area volumes can be
computed using the cross sectional data stored in the design file. Multiple cross sections must
first be extracted and written to the design file. The cross sections must contain data from at least
two surfaces. When using the end-area command, select which cross section set to use. The
volumes will be based on the surfaces that were displayed within the cross section set. If the
graphics move, indicating a change in cross section to surface, the volumes must be recalculated.
Use the fill factor parameter to control the factor at which fill volumes are scaled and use the cut
factor parameter to control the factor at which the cut volumes are scaled. These parameters can
be any positive number.

When creating earthwork quantity reports, control the output units of the cut, fill and net volumes
using the software parameters. End-area volume report styles are available.
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9.1 Lab 12 - Working Cross Sections and Volumes

Before starting this lab the following files will need to be opened if they are not already. If a file
does not exist or is not complete open the alternate sister file.

1. Geometry_Project.alg or Completed_ Vertical.alg.

2. Superelevation.dtm or Completed_ Superelevation.dtm

3. SV_Surface.dtm

These three files are considered a minimum in order to use create cross sections and volumes.

9.1.1 Creating Working Cross Sections

A. Select Evaluation > Cross Section > Cross Sections. Figure 9-1 shows the Create Cross
Section dialog box.

B Cross Sections | = £ |
File

i@ Refresh Digplay On Digplay Off

#

{23 Create Cross Section Set Name: Roadway_1
- g General .
Source Create: Window and Data ']
Include Interval: 50.000 +|
23 Control
8 .
27 Layout Right Offset: 100,000 #|
% éxzs Vertical Exaggeration: 1 pooo
i
-2 Details Show Data Outside Elevation Range
27 ASCI or LandXML )
(Z] Annotate Cross Section i
|27 Update Cross Section Object Mame
(X End-Area Volumes [ ] Defaut Defaut BYL
<] Superelevation Default BYL
2 —
MNone

P
Apphy S lPreferences...]D Close ] l Help

Figure 9-1 InRoads Create Cross Section Dialog Box

Select Preferences and load the Highway. Close the preferences box.

Click on the existing and proposed surfaces.

Make sure Interval is set to 50.

Click Apply and data point in the MicroStation file where to place the cross sections.
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9.1.2 Generating End-Area Volumes

A. In the Cross Sections box open the End-Area Volumes folder. Click on Compute Quantities.
Click OFF Output Quantities. See Figure 9-2.

File
Cross Section Set: Maode: (@ Refresh Display On Display Off
| [Roadway_1_2 2+ s 100 Stop.  25+50

[ Qutput Quartities
Output

[ Create Cross Section
[ Annotate Cross Section
[ Update Cross Section

23 End-Area Vol Database:
Gen:er:llo Hmes _projectz’ 999 _Instructor 2007\ Highways'_Eng_Data‘\InRoads'\EndArea me E]
= Mode: @ Creats () Append
Unsuitable Materials by Feature Phase: Promin -
i ™
= (Cross Sections = S
’ File
‘ Cross Section Set: Mode: (@) Refresh Display On Display Cff
[Roadway_1.2 | #/ st 0.0 Stop:  25+50
% sals LUss Jetlion Surface Type :‘a‘;‘:dd »
Annotate Cross Section @ Standal
[ Update Cross Section edsting Bxsting .
a End-Area Volumes Superelevation Design (") Comect for Curvature
----- ¥ Limits
----- Compute Quantities )
----- Unsuitable Materals by Feature (] Station Range
----- Unsuitable Materials by Station Start: (10400 ﬂ
----- Classifications Ston:
----- Compaction/Expansion R 10+00 ﬂ
----- Volume Exceptions
----- Added Quantities imperial Units
----- Forced Balance ’_\p ) o ]
_____ As Buit (@) Cubic Yards () Cubic Feet lgnore Areas Smaller Than: .op
----- Annotation
{23 Mass Haul Diagram ([#] Create XML Report ) [ Plot Mass Haul Diagram

| Apply | [Preferences..| | Close | [ Help

Figure 9-2 InRoads End-Area Volumes Dialog Box

B. Select the cross section set that was just created there may be more than one cross section
set. A rectangle is displayed around the cross section set in the MicroStation design file. It
may be necessary to zoom out to see it.
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C. For the General tab, make sure the existing and proposed surfaces are checked on. Make
sure Create XML Report is checked on, click Apply. Figure 9-3 displays the content of the
Basic End-Area Volume report. The report can be saved in the project directory as a HMTL
or XLS file format.

File Tools Help

|C.'-.Berrllay_VEi"-.Gvil"-.lnRuads Group V8 -
= Evaiuaton = End Area Volume Report

-] AverageCrossSlopeArea xsl

-Aj] BasicEndAreaVolumeBalanc Report Created: 2/3/2014

--Aj] BasicVolume xs! Time: 1:23pm

-] CrossSection xsl

4] CrossSectionAlFeatures x| Cross Section Set Name: Roadway 1_2

Y CIUSESEC{?UI‘IASCNI‘IDU[FUFH Alignment Name: Roadway_1 E
E CrossSectionASCllInputFom -

E CrossSectionASCllinputFom Input Grid Factor:  1.000000  Note: Al units in this report are in feet, square feet and cubic yards unless specified otherwise.

E Cross SectionDesign Surface | =

-] CrossSectionGradebookosl | | | . Station QUANGLIES - - -« -~ - -~ o< ooe oo Added Quantities - - - - - - - -

--Aj] CrossSectionGradebookNE.

A1 CrossSectionGradebookWic Baseline ---------- Cutoooooeeoin oo Fill oo Cut--oooonn oo Fill ... Mass
&9 CrossSectionPoints xsl Station Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Volume Adjusted Factor Volume Adjusted Ordinate
] CrossSectionPairtsList xs! 10+00 1.000 0.00 0.0 0.0 1.000 0.00 0.0 0.0 1.000 0.0 0.0 1.000 0.0 0.0 0.0
4] CrossSectionFrofileList 10+50 1.000 0.00 0.0 0.0 1.000 0.00 0.0 0.0 1.000 0.0 0.0 1.000 0.0 0.0 0.0
B et 11+00 1000 114.59 1061 1051 1000 29.05 269 269 1000 00 00 1000 00 00 792
] CrossSectionSiaking Table:x 11450 1.000 7919 1794 1794 1000 3093 555 555 1.000 0.0 0.0 1.000 0.0 00 2031
&} CrossSections ToC SVl 12+00 1.000 6532 1338 1338 1000 4560 709  70.9 1.000 0.0 0.0 1.000 0.0 00 2661
A Cross SectionSrvey Fomat 12450 1.000 9184 1455 1455 1000 77.87 1143 1143 1.000 0.0 0.0 1.000 0.0 00 2972
] CrossSectonide ol 13+400 100012593 2016 2016 100010562 4708 1705 1000 00 00 1000 00 00 3261
A EathworkQuantites xsl 13+50 1.000 119.76 2275 2275 1000 39.64 1354 1354 1.000 0.0 0.0 1.000 0.0 00 4201
W5 EndAveaVolume x| 14+00 1.00027841 3687 3687 1000 1911 544 54.4 1.000 0.0 0.0 1.000 0.0 0.0 7344
4] EndAmaVolumePageTotals. 14+50 1.000 1815 2746 2746 1000188.02 1918 1918 1.000 0.0 0.0 1.000 0.0 00 3172
B P e 15400 1000 2499 399 399 1000 8511 2529 2529 1000 0.0 00 1000 00 00 6043
] Roadway Designer Compon 15450 1.000 1421 363 363 100013449 2033 2033 1.000 0.0 0.0 1.000 0.0 00 4372
&3] Roadway Designer Compon 16+00 1000 2535 366 366 1000 8923 2071 2071 1.000 0.0 0.0 1.000 0.0 00 2667
] TisngleVolumeByStationx — 16+50 1.000 31.58 627 527 1000218.39 2848 2848 1.000 0.0 0.0 1.000 0.0 0.0 346 T
4 il 3 ] [ »

Figure 9-3 InRoads Report Browser Basic End Area Report

D. View the cross sections that have been created. The green shaded area represents fill, and
the brown area represents the cut sections. Figure 9-4 shows the cross section with cut
and fill sections.

Figure 9-4 MicroStation Screen Shot of InRoads Generated Cut and Fill
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9.1.3 Updating Cross Sections

A. Click on Evaluation > Cross Section > Cross Sections. Click on the Update Cross Section
folder. Figure 9-5 shows the Update Cross Section dialog box.

B. Select the correct cross section set.
C. Select Display Off.
D. Select the proposed surface (Superelevation) in the surfaces box.
E. Click Apply and watch the proposed work vanish from the cross section.
F. Now turn them back on. Then close the Cross Sections box.
B Cross Sections = |
File
Cross Section Set: Mode: () Refresh () Display On (@) Display Off
| Roadway_1_2 | #] ser 1000 Stop:  25+50
[ Create Cross Section Surface:
[ Annotate Cross Section Name Description ﬂ
=5 Update Cross Section .
existing
oo General )
_____ & Sufaces Superelevation Created from roadway de...
----- Components
b Crossing Features
b Projected Features

- Storm and Sanitany
(7] End-frea Volumes

Apphy Preferences... Cloze ] [ Help

Figure 9-5 InRoads Update Cross Section Dialog Box
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Not updated to IR V8i (SelectSeries2)

Volume Il—InRoads Plan Production

Highway/Facility plan cut sheets will consist of referenced MicroStation design models and survey
ground files. The CT DOT Plan Border cell will be placed in each cut sheet and the reference files
will be clipped to show only what fits inside the border. The reference files will remain in its
geospatial location and should never be moved. The cell border can be moved to fit around the
geospatial location of the clipped reference files. Each plan sheet will show a different area of the
project. Lab 14 will discuss in detail how to set up plan cut sheets.

For project consistency line work from the MicroStation design models and
survey ground should not be copied in the cut sheet. This rule is vital to the
integrity of the project as other design units such as Traffic and Structure/
Bridge are referencing Highway/Facility MicroStation files. The survey
ground file resides in the project container in the Survey discipline folder.
This file should never be copied to any design discipline folder. Users should
contact Central Surveys if they need changes made to the survey ground file.

Highway/Facility profiles cut sheets are placed on separate sheets that match the limits of the
plan cut sheets. Lab 14 will discuss in detail how to set up profile cut sheets.

Highway/Facility cross section sheets are all placed in one MicroStation file. This file will be
created to only display the graphics for cross sections views. Plan and Profile information should
not be placed in this file. Lab 15 will discuss in detail how to set up cross section cut sheets.

Standard Cut Sheet Scales
e Plan Sheet - scale 1”=40’, occasionally projects may require the use of 20 scale (example-
Culvert Replacement) or 80 scale plan sheets (example - Resurfacing)
e Profile Sheet - horizontal scale 1”= 40’, vertical scale 1”=4’
e Highway Cross Section Sheet - scale 1”"=5’
e Facility Cross Section Sheet - horizontal scale 1”=5’, vertical scale 1”=.5’

Lesson Objectives
In this Volume we will...
e Generate plan sheets & profile sheets
e Annotate InRoads features and alignments on plan and profile sheets
e Place drafting notes on plan and profile sheets
e Generate Cross Sections Sheets
e Annotate Surfaces & Features on Cross Section Sheets




Section 10 Plan and Profile Sheets

10.1 Introduction

10.1.1 Overview of the Plan and Profile Generator

The Plan and Profile Generator command is used to automatically generate plan and profile
sheets. It uses an automated reference file attachment system to create the sheets. The
reference files are rotated and clipped based on the setup parameters. A clipping boundary is
created for each sheet to control the clipping of multiple reference files.

To create plan sheets using The Plan and Profile Generator an InRoads Horizontal Alignment
(.ALG) will need to be loaded. If profiles sheets are needed a DTM must also be loaded.

Plan and Profile Generator commands are conveniently grouped under task descriptive tabs.
Below is a list of tabs. In general, these tabs simplify the plan and profile generation process. The
parameters have been set for all the tabs and saved to the CTDOT XIN file so that only minor set
up is required, as shown in Labs 14 and 15.

Main Tab — Specifies the type of views to be created and edits the parameters for plan views and
profile views in the VDF file.
e Select the alignment to use to define the plan or profile path.
e Input the length of each sheet
Plan Controls Tab - Specifies the parameters for the automatic generation of plan views.
e Select which files will be referenced into each cut sheet.
e Enter left and right clipping widths
Profile Controls Tab — Specifies the parameters for the automatic generation of profile views.
e Select the surfaces for the elevation shifts
e Select the Profile Preference used for the Grid
Sheet Layout Tab - Specifies how the sheets will be created.
e Set up cut sheet file names (Host File)
e Select the seed file used to create each cut sheet (Seed Host File)
View Layout Tab — Sets the location of the border cell and scale in each cut sheet.
Border and Title Tab — Specifies the MicroStation Cell Border to be used in each cut sheet.
Symbols and Details Tab — Specifies how and where the north arrow will be placed.
Match Lines Tab - Specifies if and where match lines will be displayed and annotated.
Sheet Index Tab — Loads and saves VDF files and displays the sheet index and individual sheets.

Station Lock
Can be toggled on and off on the Locks Toolbar. The station lock is normally turned on while working
with most InRoads commands but should be turned off when using the Plan and Profile Generator.
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10.1.2 CT DOT MicroStation Design Plan Model VS Plan Cut Sheet

This section will describe the function of each type of sheet. The design model file is the main file
that Inroads uses to display the 3d model of the design surfaces. The top view of the design
model file is referenced into each plan cut sheet. All line work will reside in the design model file.
A pay item call outs should never reside in the design model file. A catch basin cell should never
reside in the plan cut sheet it should be referenced in from the design model.

Location of MicroStation Elements

Design Model File

Drainage pipes, structures and flow lines

Curbing, EOR, driveway limits and sidewalks
Slope and grading limits

Guide rail

Right of way lines

Centerline/Baselines

Patterned areas for milling and seeding

Structure item such as retaining walls and bridges
Text

Stationing, PC and PT stations, PC and PT coordinates and bearings
Right of way dimensions

Lane, roadway, curb return dimensions

Plan Cut Sheet

Pay Item Call outs

Curbing Tables

Curve data

Coordinates for intersecting alignments
Match Marks

North arrow

Cell border

Border Sheet Tags

Annotation for beginning, end and limits of project
General Notes
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10.2 Lab 14 - Generating Plan Sheets

The first part of this Lab will cover the process of creating plan cut sheets using the InRoads Plan
and Profile Generator and MicroStation tools. The second part of this Lab will cover the process of
creating profile cut sheets using the InRoads Plan and Profile Generator and MicroStation tools.

10.2.1

Start Up

Before starting Labs 14 the following will need to be completed.

A.

Labs:
e 1-3 Lab 1 - Starting the InRoads Application
e The first portion on Lab 2 — Project Start Up (1.6.1 Using Automatic Project Defaults)

Open the MicroStation file: Highways\MSta_Design\HW_MST_Plan_MDL.dgn.
Open InRoads files, Final.alg, Final.dtm, Final_SideRoad.dtm, SV_Suface.dtm

Make the Final surface active. Select Surface > Surface Properties. On the Main tab select the
surface Final. Select the Advanced tab and change both the Cross Section and Profile
symbology to P_SURF_DESIGN. Toggle on Use Features Only. Click Apply.

On the Main tab select the surface Final_SideRoad. Select the Advanced tab and change both
the Cross Section and Profile symbology to P_SURF_DESIGN. Toggle on Use Features Only.
Click Apply.

Select Surface > View Surface > Features. Select the Surface Final with all the features
selected click the Apply button.

Select the Surface Final_SideRoad with all the features selected click the Apply button.

H. View the horizontal alignment, stationing and bearings for Roadway_1 and Roadway_2 in the

MicroStation File. (see Section 4.1.4 and 4.2.3 if you need more direction)
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10.2.2 Plan Sheet Creation
A. Turn off the Station Lock.

Click Drafting > Plan and Profile Generator. Click on Preferences at the bottom of the
dialog box and choose Highway Plan Bdr Format or Facilities Plan Bdr Format. Figure 10-1
shows the dialog box for the Plan and Profile Generator.

C. Select the Main tab and use the PICK BUTTON and data point on the Horizontal Alignment
to run the plans generation along.

-F: Plan and Profile Generator

Border and Title Symbolz and Details Match Lines Sheet |ndex
Main | Plan Controls Frofile Contraols Sheet Lavout "Wiew Layout
b ethod Huarizontal Alignmett:
() Plan Orily Foadway 1 W | ﬂ
© Plan and Profie Geometry Projects in thiz WVDF:
(" Profile Only
Flan Wiews
(%) Usze Plan Views
) Use Station Limits Maote: Unless othenwize
noted, all meazurements
Prafile Wiews for Elhils command are in
madel uniks.
Station Limits
Default
Sheets
10+00
[ ] Generate Sheets I I i
25450
Plan igws: Tatal: 0 Prafile Yiews: Tatal: 0
l.. M ame Start Stop M ame Start Stop
< 2
Apply l [ Freferences... ] [ Cloze

Figure 10-1 InRoads Plan and Profile Generator Main Tab
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D. Select the Plan Controls tab and click Model Files. Browse to the MSta_Design folder and
select HW_MST_Plan_MDL.dgn.

E. Toggle on Nested Attachments. This will attach the survey ground file to
HW_MST_Plan_MDL.dgn

T Plan and Profile Generator

Border and Title Symbals and Details katch Lines Sheet [ndex
b ain Flan Controls | Profile Contrals Sheet Layout Wiew Layout

Seed View Name: | Plan_1 | kodel Files...

Width Left |-300.000 |ﬂ
Width Right: 300,000 | ﬂ

Owerlap: |E|.EIEIEI |ﬂ
Boundany Chords: |E |

[ ] Force Rectangular Boundary

kaodel Files:
Wah3dgs1ENCT DO T_projectsh333_StudentZ_2007Highweaywshhd

L

|

Mested Attachmentsz

Apply l [ Preferences... ] [ Cloze

Figure 10-2 InRoads Plan and Profile Generator Plan Controls Tab
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F. Select the Sheet Layout tab.

e Set the Host File path to ...Highways\ MSta_Contract_Sheet_Files and add the
following in the File name space HW_MSH_PLN-

e Set the Seed Host File to ...\Standards\seed\CT_Sheet_Civil_3D_V8i.dgn

"t Plan and Profile Generator £||_ *
| Eorder and Title | Symbalz and Detailz [ katch Lines { Sheet Index |
| Main | PlanContrals | Profile Contrals [ Sheet Lapout | Wiew Lapout |
Sheet Hurnber: Mame: |PLHA Huoszt File Content
Hast File: (Files\Hw/_MSH_PROJH_PLN-dan| [...| (& Single Sheet Each

Seed Host File; |d'\EDD?'\ET_Sheet_EiviI_EElEl?.dgn | E] () &)l Sheets in One T

Sheet Location

{#) Layout along Alignment () Layout in Grid

[ Round Tao Mearest: | Degree w |
[] sltemate Plan and Profile

Huarizontal 5 pacing

7 Left to Left (%) Right to Left
[ ] Profile Sheet First Distance: |'IEIEI oo
Firzt Sheet Location [Model Lnits] ;
S | 10000.00 | & Wertical Spacing
T |'||:||:||:||:|_|:||:| | () Bottomn to Bottorn (3 Top to Eattom
Sheetz per Column; |1 | Diistance: |1 a0 000
Clipping B oundary E=ample
Level: ||:| |
Symbology: |P_SHT Clipping Bov v |

[] Urigue Lewvel for E ach Sheet

Level Step: | a |

[ Apply ] [F'referenn:es... ] [ Cloze

Figure 10-3 InRoads Plan and Profile Generator Sheet Layout Tab
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G. Select the Border and Title tab. (See Figure 10-4) In the Border section, toggle on Cell and
in the name box select BDR_Plan.

H. Select Apply.

T Plan and Profile Generator

| b ainy ( Plan Controls || Prafile Caontrals || Sheet Layout || Wigw Layout |
Border and Title | Symbols and Details | tatch Lines | Sheet Index |
Border Browse. ..
(%) Cel i) Reference File Mame:
Name: | BDR_Plan v| | |
Sheet Size:
(%) Retain Cell Levels for Each Shest S D[22 = 34]
Cuztom ‘Width:
() Same Level for Each Sheet |D'DDD |
Cuztarn Height:
() Unique Lewvel for Each Sheet R |I:|'I:":":I |
S |_| | |T|t|e Block Data File Mame: |
Level Step: |-| |
Edit...
Scale: |-|_|:||:||:| |
Symbology:
Object W ame ~ Location in Paper Units:
[ Horizontal Aligrment [ ] A ||:|-|:":I |
B<] Start Station [ ] -
[=] Stop Station B = ||:I'I:":I |
B Sheet Mumber ! IJzer Tesxt:
] Total Sheets | | | |
[ Scale b
E :luegtirisme = Station Format:
[ Date Z SRR EE
[1 User Test1 b
£ i ] Use Sheet Level

[ Apply ] [Preferences... ] [ Cloze ]

Figure 10-4 InRoads Plan and Profile Generator - Borders and Title Tab
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Saving and Viewing the Plan VDF File

A. Click Drafting > Plan and Profile Generator. Select the Sheet Index tab.
To save the information that created the sheets, select Save As.

C. Browse to: \Highways\MSta_Contract_sheet_Files and type in Plan_Sheet. Click Save.
This will store an ASCII file that has the definitions of how the sheets were created.

T Plan and Profile Generator

| M ain || Flan Caontrols || Profile Controls || Sheet Layout [ “iewLavout |
| Border and Title || Symbols and Details || katch Lines | Sheet Index
WDF File Name: | 4\sh3dgs18\CTDOT_projects\399_Instructor_2| [ New.. Open..
i B
Clipping Boundary Mode: ) Caleulate (30 Use Existing
Sheet Index:
- |
Sh... Sheet Ma... Hoszt File Sheet Fotation
PLMN1 %4sh3das1 8SCTOOT _projects4399_11134766'20.1" Create Plat Set
2 PLMNZ %4 :h3dgs18SCTOOT _projects399_1172701'31 8"

All
Mone
Delete Sheet Regenerate Sheet Show Sheet
Sheet Views:
Sheet Wiew Tope Yiew Mame Anchar ¥ Anchar v
1 Flan Flan_1 10+00 4.00 12.00
Edit...

[ Apply ] [ Freferences... ] [ Cloze ]

Figure 10-5 InRoads Plan and Profile Generator Sheet Index Tab
D. Inthe Show Sheet section of the dialog box, toggle on Use Existing.

In the Sheet Index section of the dialog box, select, with one click only, PLN1 and then
try PLN2.

F. Click Show Sheet. The command opens the design file that contains the plan sheet.
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MicroStation Plan Sheet Editing
A. On the InRoads Sheet Index Show Sheet PLN1
B. Open the MicroStation Level Manager and click the Locked level to be unlocked.
C. Adjust the Border as needed.
D. Define the Sheet Layout, Click on Models > Define Sheet Boundary.
B8/ Models
% Active File = a
Type | Z20/30 Mame Description *:) Cesign File
- W CT_Civil_3D_Sheet CTDOT_Civil_Sheet  + “hsh.. \HW_MSH_PLN-1.dgn C
Figure 10-6 Models Dialog Box
% Sheet Boundary |Z||E|r5__(|
74
Size: [CT_DOT 21xiv | &
Srale i3
Border: |l{n|:|ne]| V| j
Figure 10-7 Sheet Boundary Dialog Box
E. Click the Display Sheet Boundary button and now the grey transient sheet layout shape
appears.
F. Zoom out until you see the shape on the screen and then use the Move button and Rotate

button to move the shape directly on top of the sheet border.
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. Delete First Match Mark.

H. Adjust the fence as needed.

Re-clip the referenced files.
On the InRoads Sheet Index Show Sheet PLN2.
Repeat Steps B through F.

Delete the last Match Mark and re-clip the referenced files.
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10.3 Lab 15 - Generating Profile Sheets

10.3.1 Profile Sheet Creation

A. Create a new MicroStation file in the folder Highways\MSta_Design, use the seed file
CT_Design_2D_V8i.dgn and name the new file HW_MST_Profile_MDL.dgn.

B. Select the Sheet Index tab on the Plan and Profile Generator Dialog Box. Click NEW
and Clear the information in the VDF File Name field.

C. On the InRoads main menu go to Evaluation > Create Profile. The dialog box will
appear as shown in Figure 10-6. Select the preference Highway Profile Bdr Format.
Then select the Controls folder and change the bottom Window Clearance to 20. Click
the Preferences button and save this change to Highway Profile Bdr Format. Click
Close.

T Create Profile

25 Create Prafile Elewation E=ample
----- General [JUse
""" Source High: 70,000 |
----- Inchade
----- Netwark Law: (00,000 |
----- Offzets
47 Contrals From Cogo Paints From Regression Paints
g Limits
1] Ases Station
-7 Grid [ ]Use
(27 Details
(0] AsCl Stark; ||:|+|:||:| |ﬂ
Stop: 72438 | #]
Window Clearance
[] Apply
Top: 15000 4]
Bottom | 20,000 4]

[ Apply

] [Preferences... ] [ Cloze

] [ Help

Figure 10-8 InRoads Create Profile - Sheet Production
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D. Inthe Plan and Profile Generator click on the Preferences at the bottom of the dialog

box and choose Highway Profile Bdr Format.

E. Click the Profile Controls tab. The Profile Preference should be set to Highway Profile
Bdr Format. In the Surface section, toggle on the Existing surface and the design
surface. Figure 10-7 shows the settings in the Profile Control tab of the Plan and Profile
Generator.

F. Click on the name existing to highlight it blue.

T Plan and Profile Generator

| Border and Title | Symbals and Details | Match Lines | Sheet Index

" Main | PlanContols | Profile Controls | SheetLayout | ViewLayout |
Seed View Mame: | Prafile |
Set Mame: | Foadway 1 |

Prafile Preference: | Highway Profile Br |

Yertical Alignment; | Mone b |

shifcce Frofile Elevation Shiftz Horizontal Spacing
% E_Effl'““ @) Shift at Major Stations () Left to Left @) Right to Left
ina
existing () Shift at Minar Stations Distance: |4|:||:|_|:||:||:| |
) Shift Where Meeded
. Yertical Spacing
© Do Not Shit () Bottom to Bottom (%) Top ta Bottom
Mate: Highlighted surfaces Di )
contral elevation shifts. BlECE: |'||:":|-|:":”:I |
E=ample

Prafile Height: 70,000 |

Prafiles per Colurmn; | 1 |

b arginz

Top: | 30000 Bottom: |30 000

b
==

[ Apply ] [ Freferences... ] [ Cloze ]

Figure 10-9 InRoads Plan and Profile Generator - Profile Controls Tab

G. Select the Sheet Layout tab.

Set the Host File path to ...Highways\ MSta_Contract_Sheet Files and add the
following in the File name space HW_MSH_PRO-
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e Set the Seed Host File to:
... \Standards\seed\CT_Sheet_Civil_2D_V8i.dgn

H. Select the Border and Title tab. In the Border section, toggle on Cell and in the name
box select BDR_Plan.

I. Select Apply and follow the prompts.

10.3.2 Saving and Viewing the Profile VDF File

A. To save the information that created the sheets, select Save As.

Browse to \Highways\MSta_Contract_sheet_Files and type in Profile_Sheet. Click Save.
This will store an ASCII file that has the definitions of how the sheets were created.

C. Click in the VDF text box and click Open. Browse to the Plan_Sheet.vdf and click Open.
The sheet index will now list the Plan Sheets (PLN1 and PLN2).

D. Click in the VDF text box and click Open. Browse to the Profile_Sheet.vdf and click Open.
The sheet index will now list the Profile Sheets (PRO1 and PRO2)

10.4 Lab 16 Plan and Profile Sheet Annotation

This lab will cover the following:

Plan Sheet Annotation

Place Beginning of Project, End of Project, and Limit of Construction notes
Horizontal Alignment Data

Profile Sheet Annotation

Vertical Alignment

Place Beginning of Project, End of Project, and Limit of Construction notes
Label Proposed and Existing Ground

Existing features

The Storm and Sanitary Drainage items and the Quantity Manager items will be annotated in
Volumes Il and IV.
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10.4.1 Placing BOP, EOP and Limit of Construction Plan notes
A. Open the file HW_MSH_PLN-1.dgn in the contract sheets folder.
B. Toggle the Pen/Pencil mode lock to Pen.
C. Select Drafting > Place Plan Note.
D

. Choose the Plan folder and select the note BOP, click on the bottom right arrow to
expand the box.

(e ARG
Huorizantal Alignment: | 702 duay 1 w ﬂ
Surface: existing "
Naote File:

s .
E] eop Help
m Dirainage Each call out
m Drainage Length call out Dyriamics
=] eop [] Rotate
] General Each call aut . )
=] General Length call out AT Avels
m Intersecting Alignrment Annotation [J5cale
o . w
p ™ Limit of Construction 2 [ Multiple Leaders
s
M ote:
{BEGINNI?G OF STATE PROJECT NO. DI
Delimiter
FEDERAL 41D PROJECT NO. (3]
{STATION}
WEED
EEEEE
Inserts:
+- Computed Yalues
Storm and Sanitam Structures
Usger Text
Sort Uger Text

Figure 10-10 InRoads Place Plan Note Dialog Box

E. Inputthe State Project Number and Federal Project Number

F. Click Apply and follow the prompts. Select the Beginning location of the Project and
place the note.

G. Choose the Plan folder and select the note Limit of Construction.
H. Click Apply and follow the prompts. Select the side road tie in location.
I. Open the file HW_MSH_PLN-2.dgn
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J. Select Drafting > Place Plan Note.

K. Choose the Plan folder and select the note EOP, click on the bottom right arrow to
expand the box.

L. Input the State Project Number and Federal Project Number

M. Click Apply and follow the prompts. Select the Ending location of the Project and place

the note.

10.4.2 Placing Horizontal Alignment Data

A. Select Geometry > View Geometry > Curve Set Annotation.
B. Toggle on Station Limits and use the pick buttons to select the limits of the first

curve.

T Curve S5et Annotation

{23l Curve Set Annatation
----- g General
- Arnatation

Horizantal Alignment: |F|Dadway_1 v|ﬂ
Lirnitz
[¥] Statian

Stark: |13+E4 |ﬂ

Stop: [13.47 | #|

[] &nnotate Each Element of Curve Set

[] Drop Station E quation Mame

’_ Apply ] [Preferences...] [ Close ] [ Help

T Curve Set Annotation

C. Under Annotation click on the Symbology Area for text.

3 Curve Set Annotation
General
o g Annatation

-
I ....nn...-d...-n"

D ata:
|Dhiect |D:|Iumn | Row |F'refi:-: |Suffi:-: |F'recisi0n Forrnat |Name | |
[ Line Drefault
[ Poirt Crefault
Tenxt P_ALG Curve O
B Curve Number 1 1 CURVE
LY sl s e B iin

Figure 10-11 InRoads Curve Set Annotation Dialog Box

Figure 10-12 InRoads Curve Set Annotation Dialog Box
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D. On the text Symbology dialog box. Toggle on View Independent and select
Absolute Angle. Set the angle to 0.

E. Click OK on the Symbology dialog box. Click Apply on the Curve Set Annotation
dialog box.

F. Use the MicroStation Move tool to move the placed Curve Data to a blank area
inside the cut sheet.

Surnbalogy M amme: | v| [ (] ]
Teut Shyle: | b | [m]

Level HR-GPLN-CLIRY DAT v|
-_H elp
Colar: | EyLevel | |:|

Weight: (JBylevel
Fart: B verdana »
Justification: Center Certer .
Height: 4,800 |—

— =y
"wicdth: | 4,800 |_|
Line Spacing: |3_|:||:||:| |
Wiew lndependent

R otation Offzets

i) Aingle Relative to Object (%) After Fotation

%) Abzolute Angle () Before Fiotation

Angle: | otoooo.0 Herizontal: | o000
Wertical: 00,000

Figure 10-13 Text Symbology for Curve Data
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G. Place the curve data for the side roads. In the Curve Set Annotation Dialog box
Change the Alignment to Roadway_2 and do not use station limits.
H. Under Annotation enter the Prefix SIDE ROAD CURVE # for curve Number. Select
Apply.
I.  Use the MicroStation Move tool to move the placed Curve Data to a blank area
inside the cut sheet.
- A=)
{25 Curve Set Annotation Data:
General |Dbiect |EOIumn | Row |F'refi>< |5uffiﬂ |F'reu:isinn Formnat |Name | |
5 Annotation O Line Default
O Pairt Default
Texst
O Left Hand Cell
Right Hand Cell
B Curve Mumber 1 1 SIDE R
[ Station 1 2 01z 345583
<] Marthing 1 10 PIN 012
B E asting 1 11 Pl E 012
& Radius 1 g R = 012
& Degres of Curve | 1 4 D= 012 ddd“mm'sz. 55"
& Delta Left 1 3 Delta = 01z ddd“mm'sz. 5"
Delta Right Delta =
B & Length 1 a = 01z
] Spiral Length 1 | 01z
O Canstant 1 14 01z
O Superelevation 1 15 01z a0
O Speed 1 12 ]
B Tangent Length 1 7 T= 01z
O Esternal Distance | 1 10 01z
Apply l [Preference&...] [ Claze ] [ Help

Figure 10-14 Curve Set Annotation Advanced Tab

Next annotate the two intersecting alignments. Select Drafting > Place Alignment
Intersection Note. Click Apply and follow the Prompts.

Close the dialog Box when complete.

Open the file HW_MSH_PLN-2.dgn and annotate the last curve using the Curve Set
Annotation command.

Placing the Vertical Geometry Annotation

A. Open the file HW_MST_Profile_MDL.dgn and use the MicroStation view controls to
window in on the Profile.

B. Select Geometry > View Geometry > Vertical Annotation. Select the correct
Horizontal Alignment and Vertical Alignment.

129



CTDOT- InRoads V8i-Guide
VOLUME Il - SECTION 10

C. Select the Profile Set. Do not turn on any of the Limits.

D. Click Apply. The vertical alignment is annotated. Click Close.

T View Vertical Annotation

Main | Foints || Curves || Tangents || .-’-'-.ffi:-ces|
Harizantal Alignment: |Hu:uau:|wa_l,l_1 V|ﬂ

Wertical Alignment; | Foadway_1 v | ﬂ
Profile Set: |H,:,a,:|wa_.r,_-| w | ﬂ

Lirnitz
[] 5tation

Start: |-|-|+|:||:| |ﬂ
Stop: [26450 | %]

[ Apply J [Preferences...] [ Cloze ]

Figure 10-15 InRoads View Vertical Annotation Dialog Box
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Placing the Beginning of Project and End of Project Profile Notes
A. Select Drafting > Place Profile Note.

B. Choose the Profile folder and select the note BOP, click on the bottom right arrow to
expand the box.

T Place Profile Mote

Fil=  Edit
Mate File:
= ﬁ YWsh3dae1 BACTDOT _projectsh399_Instructor_ -
S0 \
=23 Profiles ;
----- ] alignment Name
..... ] eop
Help
----- | Elevation
..... m EOF Civnamics
----- m Esizting Ground call out [ ]Rctate
----- (] Limit of Construction . .
----- (] Propozed Grade call out = (] 0mit Autofli
-2 Storm and S aniary []5cale
-7 Sectinn: bt
< T | > [ ] Multiple Leaders
F
MNote:
BEGINNING OF STATE PROJECT NO. MmNl
{Delimiter}
FEDERAL AID PROJECT NO. (9]
{STATION}
(4) (8] (8] (]
NEEE
o JLJ
P Al %
Inzerts: g “':] J J A
[#- Computed ¥alues
-- Starm and S anitary Structures
o zer Teut
Sort Uzer Text

Figure 10-16 InRoads Place Profile Note Dialog Box
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10.4.5

Input the State Project Number and Federal Project Number

Click Apply and follow the prompts. In the profile window data point at the on the first
PVI and place the note.

Choose the Profile folder and select the note EOP, click on the bottom right arrow to
expand the box.

Input the State Project Number and Federal Project Number

Click Apply and follow the prompts. In the profile window data point at the on the Last
PVI and place the note.

Label Proposed and Existing Ground

A.
B.

Select Drafting > Place Profile Note

Right click on the Profile folder and select new note. Rename it Existing Ground call
out, click on the bottom right arrow to expand the box.

Select the Setting button and change the Symbology to P_SHT_Annotation Non-Pay
Item. For Terminator select Filled and click OK.

Under Note type EXISTING. Click Apply and follow the prompts. In the profile window
data point on the line representing the existing ground and place the note.

Repeat for Proposed Grade call out, use the symbology P_SHT_Annotation General
and the note PROPOSED GRADE. In the profile window data point on the line
representing the proposed grade and place the note.
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Display crossing Features on the Profile

A. In MicroStation set True Scale ON. Select Evaluation > Profile > Update Profile

In the Surfaces area select existing

m o O w

offset
Click Apply and Close

Toggle on Display On and click on Projected Feature.

In the Projected Features area select all the CMP pipe features.

In the Bandwidth Offset area Enter -200 for the Left Offset and 200 for the Right

G. In MicroStation zoom the window to the Profile.

T Update Profile

g Projected Features

SuEerelevatiDn Created fram rn:nadwai de...

Profile Set;
|H|:uadwa_l,l_'l a | ﬂ Mode: () Refresh (%) Display On () Display Off
5 Update Profile aurtaces:
E Surface M ame Dezcription
Offsets Drefault
Crogsing Features Sideroad Created from roadway de...

Projected Features:

>
[+

Description
CT GEODETIC SUR. .

[7] Left Offset: +
[4] Riight Dffse: +|

Clip Features

Ch 151 Ch
CPT CPT COMTROL POIMNT IT...
CPT1 CPT COMTROL POIMT IT...
CPTZ2 CPT COMTROL POIMT [T, 188
B andwidth

Include Features:

(¥} Inside Band
() Outside Band

Filter. .

Styles. .

[

Apply ] [ Cloze ] [ Help

Figure 10-17 InRoads Update Profile Dialog Box
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10.4.7 Label existing features on the profile

A. Select Evaluation > Profile > Annotate Feature In Profile. Click on Annotate and select all
the features except the stream features

T Annotate Feature In Profile

Frofile Set: Surface: | existing w
| Roadway_1 b |ﬂ Features:
{23 Annotate Feature In Profile Name Sle Description ﬂ
- General CMPE CMPE 12IN CHP
" » ENEE CMPE119 ChPE 12N CiP
{:l Bt CHMFF CPF 15IH ChP
{:l Line Segments
3 Frame

Filter...

[ Apply ] [Preferences...] [ Cloze ] [ Help ]

Figure 10-18 InRoads Annotate Feature in Profile Dialog Box

B. Select Points and make sure Feature Description is toggled on. Click Apply and Close
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C. Window in on the pipe between 14450 and 16+30. Use MicroStation tools to clean up
annotation. Delete, move, and rotate the text as needed.
D. Use MicroStation and Copy the bottom line of the 15” CMP to the top of the pipe. Copy

the line for the top of the 24” RCP

= TSN CMPE

Figure 10-19 MicroStation View of Annotated Profile
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Section 11 Cross Section Sheets

Typically, CTDOT generates cross sections at 50-foot intervals and at each driveway. In the lab
exercise below, a standard set of cross sections along the example project mainline will be
generated. These cross sections will show the existing ground surface model as well as the
proposed surface model. Also, the cross section to CTDOT standards will be annotated.

The typical final cross section sets are cut perpendicular to the mainline horizontal alignment. The
original ground surface is represented with a dashed line. The proposed surface is represented
with a solid line. InRoads Version 8.7 and later has the ability to draw components for the
proposed pavement and curb. Standard final cross sections are annotated with the centerline
elevations, transverse slopes of the proposed pavement and roadside.

Final cut sheets can be created using the command Create Cross Sections. This command is used
to extract cross sections along the active horizontal alignment. Multiple cross sections are
extracted and displayed with the CTDOT standard cell border.

Lab 17 - Generation Cross Section Sheets

Before starting this lab the following will need to be completed.

Labs:

1-3 Lab 1 — Starting the InRoads Application

1.6 The first portion on Lab 2 — Project Start Up (1.6.1 Using Automatic Project Defaults)

Open InRoads files:
Final.alg.
Final.dtm
SV_Suface.dtm
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11.1.1 Sheet Creation

A. Create a new MicroStation file using the seed file CT_Design_2D_V8i.dgn and name
the new file HW_MSH_XSC-01.dgn

B. From the InRoads main menu select Evaluation > Cross Section > Cross Sections
and load the InRoads Preference Highway Xsc Bdr Format.

C. Inthe General settings, toggle on the surfaces Final and existing.

-= Cross Sections

File
{25 Create Crozs Section Set Mame: |Fh:uau:|way_'| |
A Gieneral i
l:uun: Create: |Window and Data  » |
Include Interyat |50.000 | 4]
[ Controls .
23 Custom Left Offzet: |-?D.DDD |ﬂ
£ Lapout Right Offset: |70.000 | 4]
% .g:-:.zs "Wertical Exaggeration: |-|.|:||:||:||:| |
fi
[ Details [[] 5how Data Outside Elevation Fange

[ ASCI or Land<ML

I:l Annotate Crozs Sechion Szt

[ Update Cross Section Obiject M arne

[ End-reaVolumes O] Default Default BYL
B4 Final Default BY'L

EXISTING

Al

Mone

Apply l lPreferences...] [ Cloze l l Help

Figure 11-1 InRoads Create Cross Section Dialog Box — General Folder
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D. Inthe Include settings toggle on Projected Features and input 25 for Ahead Band

and Back Band.

= Cross Sections

File
Crosz Section Set: FMimide: Refrezh Dizplay On Dizplay Off
ﬂ Start: Stop:
{23 Create Cross Section Surtace
General Crozsing Features

% ?ﬂiTL:CdEE ] &djust Fange

27 Controls Projected Featurez

Cugtom

% Lapout &head Band: |25 non —

-

] Awes Back Band: |25 non ]

% g!:ails Companents

|27 ASCH or Lands<L .
[ Annotate Cross 5ection el an.d S
(] Update Cross Section [] Crossing Stuctures
[C7 End-rea Volumes [ Projected Structures

Ahead Band: (10000 —
-
Back Band: 0000 1
[ Apply J I_Preferences...] [ Cloze J I_ Help ]

Figure 11-2 InRoads Create Cross Section Dialog Box — Include Folder
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E. Select the Layout folder and Sheet Border. For the cell name select BDR_XSC_HW.

This cell is being pulled into this list from the workspace
2007 \cell\CT_Borders_Contract_2007.cel. If the cell BDR_XSC_HW does not appear refer to

Section 17 behind the scenes(?).

F. Select Apply and follow the prompts.

~ Cross Sections

File

Crozz Sechion Set:

23 Create Cross Section

General

Source

e Inchude

27 Controls

27 Custom

425 Layout
General

Spacing

o % Sheet Border

Sheet Layout

Sheet Generator
- Sheet Range
(. Sheet Annotation

{:I Aues

3 Grid

27 Details

27 A5C1 or Land=ML

[ Annotate Cross Section
[ Update Cross Section
[ End-érea Volumes

i futa =% Fiefrazh Diizplay On Dizplay Off

ﬂ Start:

Border
() Shape

Stop:

':
Orientation |
Fartrait Landzcape
Sheet Size: CUSTOM

(.
() Cel Mame:  |BDR_%5C_Hw w | .
O Reference File: *
_I ,_

Cugtom width; | 1E0.000

Custom Height: |95.|:||:||:|

Symbaology:
Object Mame
Border D efault Bl

[ Apply ] I_Preferences...] [ Close ] [_ Help

Figure 11-3 InRoads Create Cross Section - Sheet Border Folder
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11.1.2 Redisplaying Features on Cross Sections

The stream line style and the points may look very big to scale this down set the following.
A. Go to Tools > Named Symbology and edit STREAM
B. Change the Cross Section Line and Cross Section Point symbology as shown below.

7 Edit Named Symbology = 1TX]

M ame: | | Apply
D escription: |STFEE.¢‘-.M |
Syrnbalogy
-_< Previous
lze Lewvel
Default Line SV WATR_STREAM O
Drefault Text S WA TR WATER_TH BYL
Defaul Pt ot Iritalized
Flan Line Mot Initialized
Flan Text Mot Initialized
Plar Paint S wiATH_STREAM ]
Praofile Line Mat Initialized
Profile Text Mot Initialized
Frofile Paint Mot Initialized
] ection Line 5% ‘WATR STREAM
Crogz Section Text SV _WATR_ WATER_T= B'L
Crogzz Section Point - SV _WATR_STREAM B'L

Uninifialize | | Edit..

Figure 11-4 InRoads Edit Named Symbology Dialog Box for Existing Stream

-~ Line Symbology

S/ /A TR _STREAN vl [ ok ]

Color: 1119 | [ Cancel |
Line Style: |5THE.-’-‘-.M V|
|

Scale ||:|_1 280

weight | ijBylevel v
CFil

Figure 11-5 InRoads Line Symbology Dialog Box for Existing Stream
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K

Cancel

Help

T Point Symbology
Symbaol Cell
Drizplay: | Sumbal w |
Level |5y wATR_STREAM v |
Colar; |B_.r.|_eve| | |:|
Weight: [O]EyLevel W [ ] Display:
Fant: =
Character: |
Height 0,100 |— |
. -
Wwidth; | 0100 |_| |
Fotation Fotation
(*) Angle Relative to Object Angle Belative to Object
() Abzolute Angle Ahzalute Angle
Angle: | 00000.0"

Figure 11-6 InRoads Point Symbology Dialog Box for Existing Stream

C. Go to Evaluation > Cross Section > Update Cross Section and refresh the STREAM
crossing and projected features on the displayed cross sections.
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11.1.3 Annotating Cross Section Sheets

The Backbone

A. From the InRoads main menu, select Evaluation > Cross Section > Cross Sections. Go to
the Annotate Cross Section folder. (See Figure 11-7).

Set the Pen Lock on and Delete Ink Lock Off.
Select the Highway preference.

Under the General folder, select the Roadway_1 Set and toggle on the surface Final.

m o o w

Under the Segments folder choose Annotate. Hold the Control Button down and select
the features on the backbone. Click the Apply button.

== Cross Sections __||E|[Z|
File
Crozz Section Set;
|F|Dadway_'| w | ﬂ
[ Create Cross Section Crossing J Edit Style...
3 Arnnotate Crogs Section Marne Style Descrption his
General ECPC I P ROWY BCPC  Created by ioadway ...
3 Paints CL P ALG CENTERLIM... Created by roadway ..
25 Segments CUT_It P RDWY_CUT Created by roadway ...
General CUT_rt P_RDWY_CUT Created by roadway ..
Annotate Ditch Backslope_rt P_RDWwY_SDITCH Created by roadway ...
Diitch Bottam_rt P_RDWY_BDITCH  Created by roadway ..
% Ef::;:es Ditch Foreslope_tt P_RDWY_SDITCH
oF
[ Update Cross Section .

ay ...

O End-#rea Valumes FILL_It F'_FEDWY_FIL Created by roadway ...

[ ! [0

() A [ EdlE 1

SHOW It P RO _SHOW Created by roadway ...

SMHOW_rt P_RDWY_SHOW Created by roadway ..

< =
Apply ] lPreferences...] [ Cloge ] l Help

Figure 11-7 InRoads Annotate Cross Section Dialog Box
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The Sideslopes

SECTION

11

F. Select the Highway Xcs Sideslope Annot Preference.

G. Under the Annotate Cross Section folder select General and toggle on the surface existing.

H. Under the Segments folder / General, make sure the Minimum Annotation Width is set to
1. This will exclude the small curbing sections from getting annotated.

I.  Under the Segments folder / Annotate, select all right side features from the EOR_rt out to
the cut/fill point. Click the Apply button.

~ Cross Sections

File

Crozz Section Set:

| Roadway 1

[ Create Cross Section
3 Annotate Cross Section
- General
{:I Points
: 45 Segments
w General

g Annotate

17 Features

{:I Frame
[ Update Cross Section
[ End-frea Volumes

Fode: Refrezh Dizplay On Dizplay OIFf
Start:  10+00 Stop: 25+50
Crozzing

Mame Style Drezcription Al
BCPC_t P_RDWwWY_BCPC Created by roadws
CL P ALG_CEMNTERLIM... Created by roadwa
CHMPE CMPE 12IM CHP
CMFE113 CMPE 12IM CMP
CHPF CMPF 15IM CHP

CH
CH

EOR
RO FILL

Created by roadwal
Created by roadwa
Created by roadwal

#|

FYCE PCE 1214 PVCACORR F
PYCE14 PCE 12IM PVCACORRA F
FYCE15 PCE 12IM PWCACORR F.
SHOR_Ik FP_RDwY_SHDR Created by roadws
SHOR_rt P_RDwY_SHDRA Created by roadwa
SHOW |t P RDWwS SHOW Created by roadwsa

P RDWwWY SHOW Created by roadwa
STREAMT0Z STREAM STREAM &/OR Wl w
L4 [ >

[ Apply ] I_Preferences...] [ Cloze ] I_ Help

Figure 11-8 InRoads Annotate Cross Section Dialog Box — Right side of road

143



VOLUME 11 - SECTION 11

J. Under the Segments folder/ Annotate, select all left side features from the EOR_It out to
the cut/fill point. Click the Apply button.

0 = DI

Crozz Sechion Set:

| Roadway 1

v|#|

[ Create Cross Section
3 Annotate Cross Section
General
[ Paints

23 Segments
General
g Annotate
(] Features
[ Frame
[ Update Crozs Section
[ End-frea Volumes

Fiefrazh

Diizplay On Diizplay OIff

Crozzing
Mame Style Description A

BCPC It P RDWw BCPC Created by ioadwg
CL P aLG_CEMTERLIM... Created by roadwa
CHWPE CMPE 12IM CHP
CHPET1S CMPE 121M CHP

CHPF CMPF 15IM CHP

C ] P RO CUT Created by roadwal
CUT_rt P RDWY_CUT Created by roadwa
Ditch Backslope_rt P_RDWY_SDITCH  Created by roadwa
Diitch Bottom_rt P _RODWwWY_BDITCH  Created by roadwa

Ditch Foreslope_rt

STREAMTOZ

P RDwh SDITCH
P ROwy EOR

P ROw' EOR

P ROwW FILL
P_RDwN_FILL
FCE

PCE

FCE
P_RDWwY_SHDA
P RDWwY _SHDA
P RO SHOW
P_RDw_SHOW
STREAM

Created by roadwa
Created by roadws
Created by roadwa
Created by roadwa)
Created by roadws
12M PYCACORR F
12M PWCACORR F
12M PYCACORR .
Created by roadws
Created by roadws
Created by roadwal
Created by roadws
STREAM E/AOR Wi w

| |

#|

Apply

] [Preferences...] [

Cloze

J |

Help

Figure 11-9 InRoads Annotate Cross Section Dialog Box — Left side of road

Figure 11-10 MicroStation View of InRoads Annotated Cross Section
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Volume Il - InRoads Storm and Sanitary

InRoads Storm & Sanitary provides the tools needed to create storm drainage networks. Starting
with alignments and surfaces users can do the following:

Lay out drainage structures, define conditions, specify materials and locate utilities.
Perform hydraulic calculations, including gutter flow, storm drain design and Hydraulic
grade line.

Make modifications to the drainage network, and redesign.

Automate the placement of structures on plan, profile and cross section drawings.
Conduct queries

Generate reports

Create physical 3-D models of storm sewer systems within a MicroStation environment.



Section 12 Storm and Sanitary File Management

The following resource files have been customized to CT DOT standards. They are stored in the
workspace along with the XIN. These files will be copied out of the InRoads_V8 _RSC\V8i
_Environment folder in the project container.

CT_structures.dat

This structure file has been populated with standard CTDOT catch basins and pipes information.
The sizes and information match the current standard detail sheets that are provided with the
project contract.

CT_rainfall.idf

The rainfall data file. This file contains the data found in Table B-2.1, Rainfall
Intensity/Duration/Frequency Relationship for Connecticut in the CT DOT Drainage Manual. IDF
file has only been established for English units.

CT_Drainage_Report.rpl
This file contains customized drainage report styles.

CT_runoff.dat
This file contains runoff Coefficient that corresponds to Tables 6-3, 6-4 and 6-5 in the CT DOT
Drainage Manual.
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12.1 Lab 18 — Storm and Sanitary Start Up

A. Complete Lab 1 — Starting the InRoads Application and the first section of Lab 2, 1.6.2 —
Using Automated Project Defaults. MicroStation with InRoads will be opened and Project
Defaults will be set.

B. Open the MicroStation File HW_MST_DrainagePlan_MDL.dgn located in your student
project, Browse to Highways\MSta_Design.

C. On the InRoads menu open SV_Surface.dtm, Drainage.dtm and Drainage.alg

D. From the InRoads Menu Bar Click File > New. Select the Drainage Tab. For Type select
Drainage Database and type in a name and description for the class exercise, enter
Layout_Tools. Click Apply and Close.

| Suface | Geomety | Drainags |

Type: | Drainage Databaze W | [ Apply ]
Mame: | | Help
Diezcription: | |

Cloze

Figure 12-1 InRoads File New Dialog Box for Internal Name
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E. On the bottom of the InRoads Workspace Bar scroll to the Drainage tab. Right click on the
internal name and click Save As... use the File name Layout_Tools.sdb, Click Save and

Cancel.
‘: Bentley InRoads VBi

I nnameds " = B % )’f‘
File Surface Geometry Drainage  Survey  Ewaluation J
KA A3 T X Y

Skructure Tvpe 1
@.ﬁ.reas {
et Channels '
Bl Culverts ,
Save & Inlets "
Save As... %5 Manholes ’
5 Pipes %
Close & Pumps
Areas L Utilities f
Zones f..f
Ukilities ones 3
5
@' Preferences [ Drainage | 4 ¥ }

Lays out drainage struckures ;

Figure 12-2 InRoads method for creating an External File Name

F. Save files in the RWK (Project). Click to File > Save > Project on the InRoads Main
Menu. Click the Options (...) button on the lower right corner of the Save As dialog
box. Check Add and Update and click on each file under file name for all the files listed
under each tab. When the Surfaces tab appears, only click on Add for the Existing
surface. Click the OK button and the Project Options dialog box will close.

G. On the Save As dialog box data point in the File name field and type in the name of the
file e.g. Drainage_Lab. Click the Save button and then click Cancel.
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Section 13 Storm and Sanitary Lay Out Tools

The Lay Out command lets you interactively place drainage structures, such as pipes, inlets, and
manholes. This command is generally used once you have populated a 3D MicroStation file with
roadway and or site features, created a horizontal alignment, and have loaded existing and or
proposed DTM’s.

After the initial layout the following commands can be used to modify the drainage network.

Move Structure

The Move Structure command lets you move a junction or structure within the drainage network
using a rubber-banding technique. InRoads Storm & Sanitary automatically updates the design to
reflect the new locations.

When a junction is moved, the bottom elevation is maintained. If a surface is loaded and if the
structure being moved is a manhole or an inlet, the top of the structure is maintained relative to
its original position with respect to the surface. For example, if the top of a manhole is 2 feet
above the ground surface, the manhole still has that elevation after it is moved; however, its
depth is adjusted to compensate for any changes in ground elevation. In all cases, the lengths,
slopes, and end coordinates of all connecting structures are updated when a junction is moved.

When a pipe, channel, or culvert is moved, the end of the structure nearest the new location
becomes dynamic and the other end remains fixed. At that point, any structure connecting to the
dynamic end also becomes dynamic at the junction and fixed on the opposite end. Pipe-to-pipe
connections (Y junctions) cannot be moved using the Move Structure command.

Insert Structure

The Insert Structure command allows you to insert manholes and inlets into your drainage
network. The insert tool lets you insert a junction into a selected pipe. The selected pipe is divided
creating two pipes that meet at the new junction.

Delete Structure
The Delete Structure command deletes a selected structure, including any labels and/or text
associated with the structure from the active design.
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s ntley InRoads V8i

<Innamed: v%|@\)ﬁ|._o S'J+TJ'E"'_|§|| :g:g’ﬁ{%cﬁ@x?@|
File Suface Geometry | Drainage Swvey Ewvaluation Modeler Drafting Tools  Help
KA Pl d B Vew ,
al, Lay Out... o )
= [ Drainage % Edit/Review. .. - .
..... 5 Pipes Structure v %, Desian... I(
Metwark, " i

L Move..

. “ﬁ Modify Status...

# Delete .
ﬁ Bename Drainage... |

-

Elas
Utlitiez

=2 Ingert in Profile....
“\_ Utilties % Pond Routing... 2t Move in Profile
| Ezs Estend Pipe, Culvert ar Channel in Profile

<) F‘reFerences| [# Drainage l <> /

e W [V uuy v e v eV

et

Figure 13-1 InRoads Drainage Lay Out Commands

13.1 Lab 19 - Drainage System Layout

Before starting this lab:
e Complete Lab 17
e Turn your Style Lock On
e Set locks to pencil
e Your MicroStation ACS Plane and ACS Plane Snap locks are off

Style Lock On

B-EAANR Al B
Style Lock Off
R-EAEAR A BaER=kE
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13.1.1 Placing Catch Basins
A. Make the Drainage Surface Active.
On the InRoads Menu click Drainage > Lay Out

C. Onthe Drainage Lay Out dialog box select the Inlet tab, Click Options... on the bottom of
the dialog box

s Drainage Lay Out |‘L||E|[Z|
Curve Fipe ultiple Junctions Pipe by Slope
Fipe Channel Culvert M anhole | et
Inlet 1D IH'IE |
Location
Marthing: | 0.0 |
Easting; ||:|_|:||:| | +

Elevation: | 0,000 | ft

[] Connect to E xisting Structures

Andle: | oo | #|
Longitudinal Slope: ||:|_|:||:|°/Q |ﬂ
Transverse Slope: ||:|_|:||:|°/° |ﬂ

Connecting Fipes
[]4dd Connecting Pipes

Optioks... ] [ Cloze

Figure 13-2 InRoads Drainage Lay Out Dialog Box, Inlet Tab
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D. Choose Type, standards have been set up for Grate only. Read Appendix C InRoads Storm
and Sanitary CTDOT Evaluation for further explanation.

s Drainage Options |Z||E|fz|

General Structure 1Dg Pipe Channel Culwert b anhiole

Fump et | Gutter Section Area Zone Deszign

Drainage Stuctures: |'\Highwa_l,ls'\_Eng_Data'\InHDads'\ET_structures.dat |

1 Grate b
Help
Class: Curb Dienini

Clazs Description: Combination

kMedian Drop
Grate Size [L & WD Catchpit 54

]

Effective Grate Size: 3151 1.64 3151 1.64
Wault Shape: Bow
Wault Size [L o« w T1 4.000 % 3.000 % 3.000 ftw Bt in
Flacemnent Offset: -0.850
Paint Style: P_DRAIM_C CB_lt

YWault Inzide Style; P _DRAIN_CCE_Ik
Wault Outzide Style: P _DRAIN_CCE_Ik

Connection Point. | mapper w | Location: On-Grade

I
I

Drop Across: oo ft

-_1
b aximum Depth; ft  Clogging: ¥
I:I Intercept Flow: 4
Depth below lrvert: ft  TopHeight: I@ ft
Orientation
() Perpendicular to &lignment () dngle:
(%) Parallel ta Alignment | | J

[ Apply l [ Freferences... ] [ Cloze ]

Figure 13-3 InRoads Drainage Options Dialog Box, Inlet Tab - Type selection
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E. For Class: Choose C CB It. The following page provides detailed information on each
selection. There is only one grate size for each type of catch basin. The sump is set in the

field Depth below Invert. Click Apply and Close.

= Drainage Options

o

General Structure 1Dg Pipe Channel Culwert b anhiole
Fump et | Gutter Section Area Zone Deszign
Drainage Structures: |'\Highwa_l,ls'\_Eng_Data'\InHDads'\ET_structures.dat |
Tvpe;
s J
Class: CCE I w | CCE It
Clazs Description: C-LCE
C-LCEDELI
Grate Size [L «w; CLCEDELI 2151 1E4
RND C-L CB E
Effective Grate Size: 315%1.64
CCEDBLIR
Wault Shape: CCEDBLINE
CCEtt
Vault Size [LsW £ T} |C Cp DBL | 1 ftxft 1 in
Placernent Offzet: E EEUDBL It
Pt Style; P_DRAIM_C CB_It
YWault Inzide Style; P _DRAIN_CCE_Ik
Wault Outzide Style: P _DRAIN_CCE_Ik
Connection Point: Location:
Drop Across: 1,000 ft I:I
Mawirnurn Depth: | 10.000 ft  Clogging: 20,000 4
I:I Intercept Flow: |90 gon kA
Depth below lkvert: |2 oon ft TopHeight: 0,954 ft
Orientation
() Perpendicular to &lignment () dngle:
(%) Parallel ta Alignment | | J
[ Apply l [ Freferences... ] [ Cloze ]

Figure 13-4 InRoads Drainage Options Dialog Box, Inlet Tab - Class selection
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TYPE "C" CB
CCBIt
CCBrt

-TYPEI TOP

-TYPE II TOP

SPECIAL ROUND TYPE "C" CB
RND CCB It
RND C CB rt

TYPE "C-L" CB
C-LCB

TYPE "C-L", DOUBLE GRATE - TYPE I TOP
C-LCBDBLI

TYPE "C-L", DOUBLE GRATE - TYPE II TOP
C-LCB DBLII

SPECIAL ROUND TYPE "C-L" CB
RND C-L CB

Figure 13-5 InRoads Class names for Catch Basin Types

F. On the Drainage Lay Out Dialog Box click on the large pick button in the Location area.
Select the pink curb feature at station 12+00 left. Follow the prompts to accept the input.
Click Apply on the Drainage Lay Out dialog box.

G. To place your next catch basin, click options to change the class to C CB DBL I It and select
the pink curb feature at station 13+00 left. Click Apply on the Drainage Lay Out dialog box.
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13.1.2 Placing Pipes

A. Click on the Pipe Tab. Select the Options Button... on the bottom of the dialog box. Select
the following

Shape: Circular Material: RCP Size: 15x1.875
B. Click Apply and Close.

- Drainage Options

| Pump | Inlet | GutterSection | Aea | Zone || Design |
| eneral || Structure 1Dg | Fipe | Channel || Culvert ||  anhale |

Drainage Stuctures: |'\Highwa_l,ls'\_Eng_Data'\InHDads'\ET_structures.dat |

Shape: | Circular b |

Material: | RCP T | RCP
Material Description.  Bairforced Cancrete

Size [ T 15,00 % 1.8750 v | 12.00%1.7500
Roughness: 0.012000 Q.01 2000
Cenber Style: F_DRAIM_FIPE_CENTER

Inzide Style: F_DRAIM_RCP 15"

Outzide Style: F_DRAIM_FPIPE_OUTSIDE

Minimum Slope: ||:|_5|:|;t; |

b awimum Slope: |‘||:|_|:||:|‘=“/a |
Minirmum Cover: |-|_5|:||:| | ft
b awimum Cover: |2|:|_|:||:||:| | ft

[ Apply ] [ Freferences... ] [ Cloze

Figure 13-6 InRoads Drainage Options Dialog Box, Pipe Tab
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C. Click on the ID pick buttons to set the Upstream and Downstream Inlets or select the
Northing and Easting pick buttons for free ends. Follow the on screen prompts.

IN1 is upstream and IN2 is downstream

D. Click the Apply button.

b Drainage Lay Out

| CurwePipe | MultipleJunctions |  PipebySlope |
Fipe | Channel || Culvert || M anhole || Irlet |
b |
Location

IJpstream D ovnztrean

ID: N1 4| [z | #]
Nerthing: 22376308 |+ |223726.22 |$
Easting: | 43795263 || 4804560 |

[ ] Lateral Connection

[ Use Soifit Elevations

@ lrevert i | 240 902 | ft

) revert Out: | 240123 | ft

) Slope: ‘082 |

Uszer Data Figld:
Uszer Data Y alue;

b amimumm Elevation: 340435 ft

[ Apply ][ Optioks... ][ Cloze ]

Figure 13-7 InRoads Drainage Lay Out Dialog Box, Pipe Tab

E. Move on to placement of next pipe. Select the Options Button... on the bottom of the
dialog box. Select the following

Shape: Circular Material: CMP Size: 18x.0640
F. Click Apply and Close.
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G. Click on the ID pick buttons to set Upstream to IN2 and Downstream use the Northing and
Easting pick buttons for free end. Select the right fill feature at station 13+00. Follow the
on screen prompts. Click the Apply button.

13.1.3 View Drainage Tool
This tool is used to view your drainage network in plan only.
A. Use MicroStation and Delete the Catch Basins and pipes that where just placed
B. Turn style Lock ON.

C. Onthe InRoads Menu Bar select Drainage > View > Drainage...

T Bentley InRoads ¥Bi
<Unnamed: vEE &S5 M- B E 22:315&:@@\7@/
| W

File Swface Geometry | Drainage Survey Ewaluation Modeler Drafting Tools Help

L Lled T Vew A=) Drainage...
Sk Lay Out... Center Window an Stucture..
T e 24 Edit/Review.. r
=N | AE & Annotate Stuctures. .
% Pipes Structure J o L 4
MWt Channels H vk , ™, Highlight Contributing Structures 4
etwor o
& Culverts - £ Highlight Aftached... l
%5 Manhales Flovs | S48 Highlight Contributing [nlets
&= Inlets Lltilities ¥ o
& Pumps - s Flow Direction Arows... o
7 Areas £&; Bename Drainage. .. i@ Flow Mearest Capacity. . (
L=, . -
Pond Bouting... )
T d 1]
™ Utilities | !
Fe F‘reFerences| [ Drainage | ‘s /’

-, =ty
o g Fom e gt i A e e s

Figure 13-8 InRoads View Drainage Tool
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Annotate Structures Tool
This tool is used to annotate your drainage network in plan only.

A. Turn your style lock OFF. On the InRoads Menu Bar select Drainage > View > Annotate
Structures...

B. Click Apply and window your MicroStation view to see the annotation.

et ntley InRoads ¥Bi |-_||E||;

<Unhamed: b = | @ \ ):? | . e s ,ﬁ S ..

Pl I ==
540l El |

FEile Suface Geomety | Drainage Survey Ewaluation Modeler Drafting Tools Help

-

% R 4—@,—5 :@» % e Drainage...

al, Lay Out... Center Window on Stucture... /
= (@ Drainage X Edit/Review. .. = " ) 4
..... '1!:33 Fipes Struct ¥
HH:C ULE , 2, Highlight Contributing Structures {
etwar
= Highlight Attached... ’
Flaows v W-.} Highlight Contributing [nletz
LIiliti v
— s Flow Direction Arrows...
ﬁ Bename Drainage... @ Flaw Mearest Capacity...
% Pond Fouting... 0
|

| 4 F‘reFerences| @ Drainage l PR
R - ~ :
= ""E'g §[:w__l J\...____.‘p# -A,_«_,.—Llu__‘__‘___\ -...’-“'-,___r"- ’ﬂ»—' ""._\__.-f "“._H___\

Figure 13-9 InRoads Annotate Structures Tool
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13.2 Lab 20 Editing a Drainage Network

Before starting this lab:
e Complete Labs 18 and 19

13.2.1

e Turn your Style Lock On

e Set locks to pencil
e Your MicroStation Depth lock turned is off

Profile View

o0 ® >

Under Source follow Figure 13-10.

Click Apply and follow the prompts.

Select Evaluation > Profile > Create Profile...

Under General toggle on Drainage and existing surfaces.

T Create Profile

25 Create Profile Create: |'w'inu:||:|w and Data  » |
----- General :
_____ % Souce O alignment: | Foadiay 1 ﬂ
Lr;u:tludek () Graphics
el Aligrmment: | |
----- Offzetz
-7 Contrals ) Multipaint
7] Awes Aligrmment: | |
:% g:al?ails O ASCI File
-2 ASCI
G)Elft:rs;:t' Dirainage Metwork, R eference
2 ' | | () Alignment: Foadway_1
From: ||N-I | ﬂ (%) Metwork
L P2 | #] sistation
Extend &xiz  |g.oon ﬂ
() Existing Profile
[ Apply ] [Preferences...] [ Cloze ] [ Help

Figure 13-10 InRoads Create Profile Dialog Box, placing drainage profile
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13.2.2 Cross Section View
A. Select Evaluation > Cross Section > Create Cross Section...
Under General toggle on Drainage and existing surfaces.

C. Click Apply and follow the prompts.

13.2.3 Edit/Review Tool

The Edit/Review command lets you modify/review the parameters for InRoads Storm & Sanitary
drainage structures.

A. The style Lock Should be ON.

B. On the InRoads Menu bar click Drainage > Edit/Review..., Double click on the P2
MicroStation Plan view.

<Unnamed: b = '@ \ }.? ,
File Surface Geometry | Drainage Survey  Evaluation  Modeler
RS bked T Yiew y f

AL, LawOut... ?

o © Dranage P4 Edit/Fleview... f

3 Pipes Structure b f

b Channels M ebwark r

& Culverts - i

& Marholes Flows ' i

& Inlets Utilities ¥ J %

& Pumps -

R Areas £&; Bename Drainage... (

Zones L=, i
Pond B outing. . »”

™\ Uilities = |

o F'reFerenu:es| [s8 Drainage | £k j

Tisphd" ”’““"E@ﬂ‘?f&ﬂiwmf Y Ty
Figure 13-11 InRoads Drainage Edit/Review Tool, menu option
Or

On the Feedback Pane double click on the of type element (Inlets, Pipes) then right click on
the ID and select Edit/Review
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z Bentley InRoads

<Unnamed>

- (9 Drainage - Class
=y Pipes
M Channels
§ Culverts
@ Manholes
&5 Inlets

A

v

(Bl breferences (3 propaon wetussn

File Suface Geometry Drainage Evalustion Modeler Diraftng Tools Help )

vES N\N¥Y l— @ &

D Inlet Type Inlet y
& 1N39 Grate ccs h‘y
&% 1N40 Grate C-LCBY,
= {INd '
o
&5 N4 —
= e Center Window cLC

Ay AN R J‘ \J\..’. I !

Figure 13-12 InRoads Drainage Edit/Review Tool, right click option

The Edit/Review dialog box will appear, on the Pipe Tab adjust the slope to 2%. Click

Apply.

Window the MicroStation view to the Profile. Select Evaluation > Profile > Update

Drainage Profile, click Apply.

Window the MicroStation view to the cross section 13+00. Evaluation > Cross Section >

. Select Drainage > View > Drainage... to update the plan view.

Update Cross Section, Under Storm and Sanitary select P2. Click Apply.

Using the Structure Tools

Use the tools under Drainage > Structure to modify your drainage network. Be sure to
follow the MicroStation prompts so the new data gets properly input. Update all your

views and save the rwk.
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Section 14 Storm and Sanitary Drainage Design

Computing Water Flow

Once drainage structures are placed in the system, the water flow entering each inlet can be
calculated. Typically, areas are assigned to an inlet; then the flow to the inlet is determined.
Computing flow involves selecting the mathematical computation method, calculating the runoff
coefficient, selecting the flow concentration rate, and identifying the flow structure. Once flow is
determined, the network can be modified, if necessary, before proceeding with the design. To
compute the area peak flow an area value must be known. If a shape exists in CAD, the Graphic
Selection button can be used to import it into Storm and Sanitary.

Designing the Network

Designing a drainage network system allows you to analyze the flow in the network and review
the effectiveness of the current structures. The process allows you to look at downstream
structures that are affected by upstream structures, as well as pipe design characteristics (to
determine whether or not to increase or decrease the size of certain pipes and so forth). In this
chapter, you will analyze the water flow through inlet and pipes previously placed in a drainage
network.

Analyzing the Network

Analyzing the drainage network is an important part of completing the overall system. This
process involves generating and reviewing a design log which lists the characteristics of each
structure in the network, as well any problems that might exist with water flow. A profile is also
created to offer a graphical look at the structures and flow within the network. Together, the
design log and profile allow you identify where changes are necessary before completing the final
design.

Creating a Profile

Looking at a vertical side view, a profile, of the system is helpful in the design process. A profile
allows you to see the elevation of your structures and pipeline, and evaluate minimum ground
cover. Two specific profiles that display critical information about the system, and that allow you
to visibly detect potential problems are the Hydraulic Grade Line (HGL) and the Energy Grade Line
(EGL). The HGL is a line drawn along the pipeline showing potential energy expressed as position
and pressure head at all points along the system. EGL is the line graphed along a pipeline
representing total energy or total head at every point along the system.

Redesigning the Network

In drainage design, often changes are required to structure and pipes in the database file. These
changes can be accomplished individually on a structure-by-structure basis or, they can be applied
globally using the Drainage Queries command. Once the changes are made, you would typically
redesign the network, evaluate the new results, and updated the existing drainage profiles and
cross sections.
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Before starting labs 21 - 25 complete the following:

Turn off your MicroStation depth lock
Lab 18 — Getting Started, steps A thru D
Set locks to pencil

14.1 Lab 21 Attaching Areas

A.

From the InRoads Menu Bar Click File > Open, change the Files of Type to Drainage (*.sbd).
Select the file Drainage_Lab21.sdb and click Open.

Toggle the Style lock ON.

From the InRoads Menu Bar Click Drainage > View > Drainage. Using MicroStation zoom
to the end of the project at Stations 20+00 to 24+00. A Drainage network should be
displayed.

Toggle the Style lock OFF.
Select Drainage > View > Annotate Structures. Load the Preference named working.

On the Annotate Structures dialog box select Apply, the MicroStation view is now
annotated.

From the InRoads Menu Bar Click Drainage > Flows > Compute Flows...

o Bentley InRoads V8i

<Unnamed: W = @ \ )"f . o s'J'u'TJ' "EI i 8
File Surface Geometry | Drainage Survey Ewaluation Modeler Drafting Tools Help
KA »Led T View g

& Lay Out... Total

=3 % Edit/Review... 0 !
5 Pipes Structure v ]
W Channels HMetwork . 0 {

L& Culverts n _

%5 Manhales Flowws e Compute Flow,. f
& Inlets Utilities ¥ | i Compute Zone.. ‘

W Pumps . ] & I

A Areas ¢&; Bename Drainage... 0 Dl -
ﬁ Bulk Area Update... ]
Zones % Pond Routing. . [ i {

™y Lkilities

\ﬂ Preferences | [ Drainage || ¢ *

- .-_‘ - ‘--‘\.ﬂ“ Ak -"‘ﬂ"""'f&‘m '—'"ﬁ'm"u = - """""""'*/

Figure 14-1 InRoads Drainage Compute Flow Tool
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H. Use the Drainage Area pick button and select the purple shape located in the MicroStation
file.

I.  To calculate the run off coefficient select the Compute... button.

T Compute Flow

M odified B ational | SCS Unit Hydrograph | H
1

fealD: |,.-:-.,1 | Help |
Drainage Area ||:|.25 | 4| ac

Buraff Cosfficient: ||:|.53 | [E.:.mpute,..

(%) Time of Concentration: ||:|,|:||:| | [I:l:umpute...] y
O Intensity: [0.000 | inh

Peak Flow: 0.0 cfs

Alttach To | | ﬂ

Apply [ Cptions... ][ Cloze

Figure 14-2 InRoads Compute Flow Dialog Box
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J. Select Browse and navigate to the InRoads folder in the project container. Open the file
CT_runoff.dat.

K. Toggle on Generate Report. Select Unimproved areas and enter the following:

Rainfall Frequency: 10 Runoff Coefficient: .25 Land Use %: 100

s Compute Runoff Coefficient |Z||E|[5__<|

File Name: | _2007\Highways',_Eng_DatatlrRoads\CT_wnaff.dat| [ apply

Land Usze Coefficient Land Use % A
Heawy Industnal .80 .00
Parks, Cemeteries 0.25 0.00
Playaroundz 0.40 Q.00
R ailroad vard .40 Q.00 N

nimproved areas e 100.00 b’
< E Help
Rainfall Frequency: |-||:| L | o
Runaff Coefficient: | 025 |
Land Use % 1100.000 [ Clearau
T akal Z: 100.00

Compozite Coefficient:  0.25

Figure 14-3 InRoads Compute Runoff Coefficient Dialog Box

L. Click Apply, and a Results Box will open. Keep this open for the remainder of this lab. Click
on the Compute Flow Dialog Box and 0.25 will appear in the Runoff Coefficient Data field.

-:': Results j'- 'n El
. Close
Composite Runoff Report
| |
Fainfall Frequency: 10 wyear
Land Use Coefficient Land Use
Print
1po.o0 0.2% Uninproved areas
Compo=ite Coefficient: 0,25
< | >

Figure 14-4 InRoads Results Box, Run off Report
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M. Enter a Time of Concentration of 20 minutes. The calculator used with the compute
button is not consistent with the CT DOT drainage manual. It is recommended to use an
alternate means that is consistent to estimate the time.

N. Use the pick button to attach the area to IN40, click Apply, the purple line will turn light

blue.
~ CEx]
Modified Rational | SCS5 Uit Hydrograph
Drainage Area : 025 ﬂ ac
Buraff Cosfficient: 0.25
(%) Time of Concentration: | 20,00 rhirn
) Intenzity:
Peak Flow: nz cfs
Attach To: M40 ﬂ
[ Apply ] [ Cptions... ] [ Cloze ]

Figure 14-5 InRoads Compute Flow Dialog Box, Area 1

0. Use the procedure below to compute composite runoff areas. In the compute flow dialog
box the Area ID will read A2, use the pick button and select the dark blue shaded
pavement area. Note the area of .07 acres. Use the pick button again and select the dark
blue dashed area. Note the total area .48 acres.

P. Figure out the percentage of pavement to non-paved land use. Paved = 15%, Non-paved =
85%

Q. Select the Compute button for Runoff coefficient. Select Clear All

Select Unimproved areas and enter the following:
Rainfall Frequency: 10
Land Use %: 85

Select Asphalt Streets and enter the following:

Rainfall Frequency: 10

Land Use %: 15

The Total % must be equal to 100 for the Apply button to become available.
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R.

u.
V.

Toggle on Generate Report. Click Apply, click anywhere in the Compute Flow Dialog box
and .39 should appear in the Runoff Coefficient Data field.

Enter a Time of Concentration of 20 minutes.

Use the pick button to attach the area to IN43, click Apply.

T Compute Flow

tadified B ational | SCS Unit Hydrograph |

Area D |,.f_~.'2 | Help

Drainage &rea |EI.4E= |J ac

Ruroff Cosfficient: ||:|.35| | [I:.:.mpute,._]

(%) Time of Concentration: |2|:|,|:||:| | [Eumpute.._] ]
) Intengity: |3_EI:||:| | infh

Peak Flow: 07 cfs

Abtach To: |IN43 |ﬂ

[ Apply ][ Optionz... ][ Cloze

Figure 14-6 InRoads Compute Flow Dialog Box, Area 2

Repeat step L to Q for the other A3, A4 and A5. Refer to Figure 14-7 for runoff values.

In the Results Box select Save As. Save to the project container and type Runoff.txt for the
file name. Close the Results Box.
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T Compute Flow

todified Fational | SCS Unit Hydrograph |

ArealD: |,.é.,3 |
Drainage Area ||:|.5? |ﬂ
Funaff Cosfficiant: ||:|.35 | @
@ Time of Concentration: 20,00 | [Com
O Intensity [3.600 | inh
Peak. Flow: na cfs
Attach To: |IN44 |ﬂ

s Compute Flow

todified B ational | SC5 Unit Hydrograph |

Area D | A4 |
Drainage Area: ||:|_43 | ﬂ
Runoff Cosfficient: ||:|_4|3 | @
(%) Time of Concentration: |15_|:||:| | @
) Inkensity: |4_|:||:||:| | indh
Peak. Flow: 0.g cfs
Attach T |IN42 |ﬂ

B Compute Flow

todified B ational | SC5 Unit Hydrograph |

Area |D: 45 |
Drainage Area: ||:|_|;||3 | ﬂ
Ruroff Coefficient: 0.90 | [Con
(%) Time of Concentration: |5_|:||:| | @
) Intenzity: |E.EIEIEI | in‘h
Peak. Flow: 03 cfs
Attach T |IN45 |ﬂ

Composite Bunoff Report

Arvea IT): Al
Land Use %% Coefficient  Land Uze
100.00 0.25  TTnimproved areas

Composite Coefficient: 0.25

AreaID: A2

Land Use % Coefficient  Land Use
#5.00 030 TTnimproved areas
15.00 0.90  Asphalt Streets

Composite Coefficient: 0.39

Area ID): A3

Land Use % Coefficient  Land Use
#2600 030 Tnimproved areas
14.00 0.90 Asphalt Streets

Composite Coefficient: 0.38

AreaID: Ad

Land Use % Coefficient  Land Use
B, 00 040  Suburban
12.00 0.90  Asphalt Streets

Composite Coefficient: 0.46

Arvea ID: AS

Land Use % Coefficient  Land Use
100.00 090 Asphalt Streets

Composite Coefficient: 0.90

Figure 14-7 Compute Flow Input
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14.2 Lab 22 Gutter Flow

A.

On InRoads Menu Bar Click File > Open, change the Files of Type to Drainage (*.sbd). Select
the file Drainage_Lab22.sdb and click Open.

From the InRoads Menu Bar Click Drainage > View > Drainage. Re-annotate the
structures. Using MicroStation zoom to the end of the project at Stations 20+00 to 24+00.
A Drainage network should be displayed.

Select Drainage > Edit Review. Select IN40, Select the Gutter Tab and change location to
Sump and click Apply.

Select IN43, Make sure the drainage DTM is active and depth lock is off. Select the Pick
Button for Longitudinal Slope. Data point near station 22+00, just to the right and then
down station about 5 feet. A slope of about 1.7% should appear. The Bypass Interceptor
ID should be IN44. Select Apply.

~x Bentley InRoads X = ’

File  Surface Geometr ' ,
Inlst | Gutter | Flow || Design | HGL/EGL | Cubvert | User Datah,
<Urnamed: ’-‘
- ; Gutter Type: : :
A N S Uniform b J
- £8 surfaces f
+- 28 Default : J
Transverse Slope: = 4
+ E Drainage 5.00 ﬂ :
+- 2B existing Longitudinal Slope: 1.71% ﬂ !
Roughmess: 0.020000 .ﬂ'
M aximum Spread: 10000 ft :
Intercept Flow: a0.000 x ;
:
£ surfares G2 e /
File "\1shadg...\Surveyisy 4 | Clooging: 30.000 % ,
Locatiar: On-Grade . e
Bypass Interceptar 1D ||y44 ﬂ r
1
L
o
A,
dppy || Clese || EdtUp. |

Figure 14-8 Active Drainage DTM and Edit/Review Inlet, Gutter Tab
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E. Select IN44, Change Gutter type to Composite. Gutter width to 4. Side slope to 5.32. Use
the Transverse pick button select near the CL then near the shoulder line. 1.6% should
appear. The Bypass Interceptor ID should be IN42. Select Apply.

F. Select IN42. Change the active DTM to Existing. Gutter type to Uniform. Use the
Transverse pick button Select near the CL then near the shoulder line. 2.42% should
appear. Change Location to Sump and click Apply.

= -~ -
File  Suface Geometn »
Inlet | Gutter | Flow || Design | HGL/EGL | Culvert || User .
<Unnarned: ’
. ; Gutter Type: ; b
% a4 ?\"!_ﬁf;;} z Uniform W
1
- £ Surfaces r
+- 28 Default .
Tranzverse Slope: 4 &
+- 2 Drainage 242 ﬂ ?
+ E existing ﬂ f
Roughness: 0020000 ?
M axirnum 5 pread: 10000 ft )
«
Grate Cover: 39,000 < ;
2 surfaces | S5 Geor| | Perimeter Factor 77.000 & {
Togales fixresize flag For di Clagging: a0.000 % (’
Location: Sump " ™\
1
L
i
A
4
i
| appy || Close || Editup. f
e

Figure 14-9 Active existing DTM and Edit/Review Inlet, Gutter Tab

G. Select IN46 and Gutter type Uniform. Use the Transverse pick button Select near the CL
then near the shoulder line. 5.0% should appear. Type in a Longitudinal Slope of 2%. The
Bypass Interceptor ID should be IN42. Click Apply.

170



H. Select Drainage > Network > Design. Select any CB or pipe in the system with the pick
button.
Toggle on
e Generate Design Log
e Enable Time of Concentration
e Generate HGL and ELG
Click Apply.

I. Review Design log for bypass and width of flow. Close Design log and Design Network
dialog box.

- Design Network

Structures Apply
) Upstream From:

Cloze
) Downztream From:

(%) Tree Metwork Containing: |42 Optioris...

L+ [+ |+

Help
Generate Design Log

Enable Time of Concentration
[] Azsign Inlet Bypass Flows
[] Capture all flaw ta Inlet, ignaring Inlet capacity caloulations
[]Use Depth to Height Fiatios

Depth ta Height Ratiog are always used for zanitary flow,
Peaking Factar Method:  Uszer Walue

(%) Use Previously Defined Zone Peaking Factors

() &pply Peaking Factor of 1.500 to A1 Zones

Generate HGL and EGL
Outfall '+ ater Lewvel Trunk. Line Path
(%) Use W ater Depth (%) Greatest Flow
)W ater Level; ) Longest Path

) Least Bend

ke for Outlet Control Pipes from Drop Manholes: | 500

Figure 14-10 InRoads Drainage Network Dialog Box
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14.3 Lab 23 Pipe Flow and HGL

A.

G M m O

On InRoads Menu Bar Click File > Open, change the Files of Type to Drainage (*.sbd). Select
the file Drainage_Lab23.sdb and click Open.

From the InRoads Menu Bar Click Drainage > View > Drainage. Re-annotate the
structures. Using MicroStation zoom to the end of the project at Stations 20+00 to 24+00.
A Drainage network should be displayed.

Select Evaluation > Profile > Create Profile..., Under General, toggle on Drainage and
existing surfaces.

Under Source, follow figure 14-11.
Under Network, toggle on HGL and EGL.
Turn the Style lock ON.

Click Apply and follow the prompts.

-;-'_Create Profile

5 Create Profile Create: |Windl:uw andData |
% gzzz:l () dslignment; J
Lr;u:tludek () Graphics
BT Alignment; | |
Offzetz
[ Controls ) Multipoint
[ fwes Alignment; | |
% g:::ails () ASCI File
[ asc
G}.-'r-‘-.ql;at:rs;it' Drainage Metwork Reference
. : | | () Alighment;
From: ||N4D | ﬂ (%) Metwark,
To P27 #] s staton
Extend Axiz [ oon ﬂ
() Existing Profile
[ Apply ] [Preferences...] [ Cloze ] [ Help ]

Figure 14-11 InRoads Create Profile Dialog Box, placing drainage on an existing profile

H. Click on the source and change Network Alignment to From: IN46 and To: P27, click Apply

and follow the prompts.

Review the hydraulic grade line on both profiles.
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Q.

Select Edit/Review. In the profile window select the last pipe in the system. P27. Change
the slope to 15%.

Select Evaluation > Profile > Update Drainage Profile. Select Update All Drainage Profiles
and Click Apply. Do not close this dialog box.

Select Drainage > Network > Design. Select any CB or pipe in the system with the pick
button.
Toggle on

a. Generate Design Log

b. Enable Time of Concentration

c. Generate HGL and ELG

. Click Apply. Do not close this dialog box.

Select Update Drainage Profile and click Apply.

Right click on area A3 and select Edit/Review. Change the area to 10 acres. Re-run the
Design Network tool and update HGL on Profile. Close Design log.

View the Design log. Open Windows Explorer. This report is saved in an ASCII file,
design.log, which is created in the working directory. Browse to the location of the project
and open the folder the MicroStation file resides in. Open design.log, the header of the
design.log file contains the directory path where the file was created.

View the log for errors. Common errors

WARNING: Spread is greater than maximum spread (10.000 ft )

WARNING: Water Depth in Gutter is greater than curb height plus depression (0.417 ft )
WARNING: Full flow velocity is greater than maximum (10.000)

***Warning: System surcharged at IN44. ***
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R. Click Tools > Drainage Options...

S. Click on the Gutter Tab. Review the data fields, this tab can be edited to project specific
conditions.

b Drainage Options

| General | StuctwelDs | Pipe | Channel | Culvert | Manhole |
| Pump | Inlet | Gutter Section | Area | Zone | Design |

Drainage Structures: |'xHighways"-._Eng_Data'aIanadsHET_structures.dat |

Type: | Uniform v |

Gutter 'width: |4_|:||:||:| | ft
Side Slope: |E_DDZ |

Longitudinal Slope Tranzverse Slope

(%) Compute from DT (%) Compute from DT

) Uzer Value: ) User Yalue:
Roughhess: | 0.020000 |

M airmunn Spread; |1|:|_|:||:||:| | ft

[ Apply ] [Preferences... ] [ Cloze

Figure 14-12 InRoads Drainage Options, Gutter Section Tab
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T. Click on the Design Tab. Review the ranges, this tab can be edited to project specific
conditions.

b Drainage Options

| General | StuctwelDs | Pipe | Channel | Culvert " Marhole |
| Pump | Inlet | GutterSection | Area | Zone | Dresign
Dezign Eguation
(%) Manning

Hel
) Darcy/Colebrook
Kinernatic: Yizcozity: |0 oo fr2ss

Bench Tepe for Benching Corection Factors

(%) Flat or Depressed Floor ) Half Bench ) Full Bench
Skructure: Pipe
Channel
Culvert
Irlet
Minimum Height: | 15 000 | i
b axirmumm Height; |144_|:||:||:| | i
M inimum Yelocity: ||:|_5|:||:| | iz
b axirnuin Yelocity: | 10000 | ftfs

Depth to Height B atios
For Height up Ta: [in] U=ze Ratio OF:

15.000 | 0500 |
150,000 |0 |
939,000 e |

[ Apply ] [Preferences... ] [ Cloze ]

Figure 14-13 InRoads Drainage Options, Design Tab

U. On your own use the editing tools to modify the system. Your goal is to redesign to
minimize the warning notification in the design log. Use methods in the previous steps
and labs to make the Modifications.
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14.4 Lab 24 Customizing Structures

14.4.1 User Data for Inlets

The User Data tab on the Edit/Review dialog box lets you enter data specific to each user for each
type of structure. This is where specific structure types can be identified. Examples of special
structures types are sumps over 4 feet, overall depth over 10 feet, or heavy duty tops.

Examples:

(4' SUMP) (MODIFIED) OVER 10' DEEP WITH HEAVY DUTY TOP

A. On InRoads Menu Bar click File > Open, change the Files of Type to Drainage (*.sbd). Select
the file Draiange_Lab24.sdb and click Open.

B. From the InRoads Menu Bar click Drainage > View > Drainage. Using MicroStation zoom
to the end of the project at Stations 20+00 to 24+00. A Drainage network should be
displayed.

F. On the InRoads Menu Bar click File < New. Select the Drainage tab and select the
following:

Type: User Data Field
Table: Inlet
Field Type: Text

C. Field Name: Type in the word Suffix. Click the Apply and Close.

Surface | Geometry | Drainage |

Tupe: | User Data Field v [ appy |

| | Help
| |

T able: | Irilet A |
Field Tupe: | Test w |
Field Marne: | Suffis |

Claze

Figure 14-14 InRoads File New Dialog Box for User Data Field
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Select IN43, on the Edit/Review Dialog box and click on the User Data Tab.
In the User Data Field Click select Suffix.

In the User Data Value enter WITH 4’ SUMP.

Click on the Inlet tab and change Depth below Invert to 4'.

I ommoO

Click Apply to save.

T Edit/Review Inlet

| Irlet || Gutter | Flow | Design | HGL/EGL | Eulvert| User Data @
Drescription: | |
Installation Date: |MM;DD,W |
Service Date: MM/DD Y |
User Data Fields: [Suifi v |
User Data Value: 'WITH 4 SUMP |

Figure 14-15 InRoads Edit/Review Inlet, User Data Tab

177



VOLUME 111 - SECTION 15

14.4.2 Modify to Existing Survey Styles

The Styles tab on the Edit/Review Inlet and Edit/Review Pipe dialog boxes allows you to select the
symbology for structure. The symbology determines how the inlet or pipe will be displayed in the
graphics. Each structure and pipe has been predefined with standard proposed symbology. On
the Styles tab an existing structure or pipe can be edited to use existing symbology.

A. Edit/Review dialog box open select IN40, select the Styles tab. Change the Point, Vault
Inside and Vault Outside to the appropriate E_DRAIN style. Select E_DRAIN_CL_CB.

B. Click Apply to save, the cell displayed for the CL Catch basin will change.

Inlet | Gutter | Flow || Design | HGL/EGL | Cubsert LlserData| Shyles

Point |E_DRAIN_CL_CB v [ NewStk.. |
Yault Inzide: | E_DRa&IN_CL CE w | Help
Wault Outzide; | E_DRa&IN_CL CE w |

Figure 14-16 InRoads Edit/Review Inlet, Styles Tab

C. Edit/Review on pipe P23 and select the Styles tab. Change the Center, Inside and Outside
to the Styles as shown, Click Apply to save.

= Edit/Review Pipe A=l

Pipe | Storm Flow | Sanitary Flow || Design | HGL/EGL LlserData| Shyles

Center. |E_DR&IN_FIPE_CENTER v [ Newsule.. |
Inside: |E_DRAIN_PIPE_INSIDE v| Help
Outside: 'E_DRAIN_PIPE_DUTSIDE v|

Figure 14-17 InRoads Edit/Review Pipe, Styles Tab
Select Evaluation > Profile Update Drainage Profile. Select the profile with P23 and Apply.
Select Tools > Style Manager. Double click on E_DRAIN_PIPE_INSIDE.
Under Surface Feature un-check Line Segments and click Apply and Close.

Double click on E_DRAIN_CL_CB

r 6 "™ mo

Under Surface Feature un-check Points and click Apply and Close.

Select Drainage > View > Drainage. Notice the pipe and catch basin do not display in plan
view. The ground file will display the existing structure in plan view.

J.  Pan to the Profile and the existing structures are still displayed using InRoads.
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14.5 Lab 25 Evaluate Drainage

14.5.1 Drainage Queries

When working with a storm networks, users often need to search the network to find structures
that meet certain criteria. In this case, we want to highlight any pipes where the velocity is
greater than 3 ft/sec.

A. On InRoads Menu Bar Click File > Open, change the Files of Type to Drainage (*.sbd). Select
the file Drainage_Design_Lab_Complete.sdb and click Open.

B. From the InRoads Menu Bar Click Drainage > View > Drainage. Using MicroStation zoom
to the end of the project at Stations 20+00 to 24+00. A Drainage network should be
displayed.

C. On the InRoads main tool bar select Tools > Drainage > Queries.... Click on the Queries tab

-1Drainage Queries

Main | Queries |

Library M arme: [uem

Library Description: D elivered queries Mew.
MName Description Structure .

Al »=CH1 F?nd all 2= CH1 Charinels 1

el e oA i

MO et

et St

e e bt N

Rectangular Find all Rectangular Channels Channels

T{rapeznidal Find all Trapezoidal Channels Ehannelsl S b

Apply [ Preferences. .. ] [ Cloze ]

Figure 14-18 InRoads Drainage Queries Dialog Box, Queries Tab

D. Select New..., change the Structure Type to Inlets and enter the name Spread > 4’. Click
Apply.

1New Query

Mame: | Spread » 4

|
D escription: | | m
Structure Type: |Inlets 1""'r|

Figure 14-19 InRoads New Queries Dialog Box
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E. Onthe Queries tab find Spread > 4’ in the list and edit it.
Select the following
Attribute: Spread
Operator: >
Value: 4

F. Click Add, then Apply and Close

T Edit Query

Cluery Mame: Apply

O ipticin:
Eluery Description
Structure Type:

Attribute; Operator: “alue: @ fnd
Spread V||> V||4 |
{2 0r

Attribute CDperator Walue Junction

Figure 14-20 InRoads Edit Queries Dialog Box
G. Switch to the Main Tab. In the Query field select Spread > 4’ and click Apply
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T: Drainage Queries

LETy | Quenies |

(e Library
Path: c:hbentle™ heivildatah D uem. gl

Description: Delivered queries

Structure Type: | Inlets I | Bename...

Guery: | Spread > 4' w |

[luemny Rezultz
2 item(z] found from Inlets

M arne: Cluery

[ kdadify Attributes. . ] [Ehange S_I,Iml:u:ulu:ug_l,l...] [ Create Repart... ]

[ Apply ] [Preferences... ] [ Cloze ]

Figure 14-21 InRoads Drainage Queries Dialog Box, Main Tab
H. Click the Change Symbology button.
I.  Onthe Query Symbology select Apply and Close.

s Query Symbology

Symbology: Apply

Object M ame

[ Pipe Center
Fipe Inzide

Pipe Outzide
Channel Center
Channel Bottarn Wid. .
Culvert Center
Culvert Inzide
Culvert Outzide
kanhale Circular
b anhole Bow

b anhole Cone

Manhole [nzide
b anbinle Mikzide=

[

Cloze

Preferences...

Help

OO TSI
|

[

|~ XO0000OXOFEOCE

™

Figure 14-22 InRoads Query Symbology Dialog Box
J. On the Drainage Queries dialog box select Close, notice two catch basins turn red.

K. With the Style lock On Select Drainage > View > Drainage. The Drainage graphics will
change back to the standard symbology.
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14.5.2 Reporting
A. On the InRoads main tool bar select Tools > Drainage > Reports..., click on the Browse

Button.

s Drainage Reports

Main | Formats |

Fieport Library —
Path: o hbentle™2hcivibdatahReport.rpl

I arme; Reports

Descrption:; Delivered repart farmats

Figure 14-23 InRoads Drainage Reports Dialog Box, Main Tab

B. Browse to the InRoads folder in the project container and Open CT_Drainage_Report.

Loak in: |&}Inﬂ0ads V| Qe M-

[S]CT_Drainage_Report,rpl

5

Fy Fecent
Docurnents

E

Desktop

My Documents

&

kdy Computer
File name: |ET_D rainage_Report.rpl V| L Open ]
Files of wpe: | Drainage Feports Libram (*.rpl) » | [ Cancel l

Figure 14-24 Browse to Customized CT Drainage report library
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C. For Structure Type select Area. In the Format section select CT_Areas. Click Apply. Leave
the Results box opened.

s Drainage Reporis E| |§|rg|

Fain | Formats

Repart Libram r—
Path: Weh3dge1hCT DO T _projectsh333_TEST_20074Highwa

M
M arne: Reparts bl

Description: Delivered repart farmats

Structures for Report

) Ol
() Bebween;
And:

Fename...

Help

() Stucture Type:

Repart All Inverts at Structures
Digzplay [rvert Labels

Label Type: | Direction Only b |
Label Locatiorn: | Lfter rert w |
Farmats
Pipes: [rlets:
Channels: Areas: | CT dreas w
Culverts: Zones.
Manholes: Litilities:
Purnps:

Apply l [ Preferences... ] [ Cloze

Figure 14-25 InRoads Drainage Reports Dialog Box, Main Tab

D. On the Drainage Reports Dialog box for Structure Type select Inlet. In the Format section
select CT_Gutter. Click Apply. Leave the Results box opened.

E. On the Drainage Reports Dialog box for Structure Type select Pipes. In the Format section
select CT_Pipes. Click Apply. Leave the Results box opened.

F. Select the Save As... button. Browse to the InRoads folder in the project container and
Save the report enter Project_Drainage_Report and click Save.
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G. Use Windows explorer to view the report.
H. On the Drainage Reports Dialog Box click on the Formats tab.

I. Select New...

T Drainage Reports

|Main | Faormats |

Library Mame: Reparts
Library Description:  Delivered repart farmats Hew

M ame Dezcription Structure m
Il Data 1D, Type, Shape, Size tilities _
Zone Data 1D, Area, Tope, Dens, Pop, Flow  Zones m
SC5 Method 1D, Area, CH, ToC, O Areas _
Modified Rational 1D, Attach To, A C. 1L 0O Areaz w
CT_Areas D, Attack To A, C1L 0O Areas _
Dezign data ID, Flow, Bupaszz, Effec, Cap, Sp...Inlets
CT_Gukker 1D, Flowe, Bypaszs, Effec, Cap, Sp... Inlets
Physzical data 1D, Type, Grate, Wault Inlets
Phyz and Dgn dat... 1D, MH_ID, Head, Cap. Dizsch Pumpsz

Phyz and Dign dat... 1D, Shape, Size, Matl, Headlozz,... Manholes

Dezign data 1D, Flowe, Control, Cap, Wel Culverts
Physzical data 1D, Shape, Size, Mo Barrels, Matl  Culverts
Deszign data 1D, Flow, Wel, Depth, Top*Width  Channels
Phyzical data 1D, Shape, katl, Channels
Dezign data 1D, Flow, Wel, Cap Fipez
Physzical data 1D, Shape, Size, Matl Fipez
CT_Pipes 1D, Shape, Size, Matl Pipes
Apply Preferences... ] [ Cloze

Figure 14-26 InRoads Drainage Reports Dialog Box, Formats Tab
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J.  Enter the Name Pipe_Quantities, and click Apply

== New Report Format

M arne: | Pipe_Quantities [ Apply ]

Cloze
E

Figure 14-27 InRoads New Report Format Dialog Box

|
D escription; | |
|

Stiucture Type: | Pipes

K. Click on Edit Pipe _Quantities in the Drainage Report Dialog Box and select Edit.
L. Click on the Attribute field and add ID, Shape, Width, Material, and PipeSlopeLength.

M. Select Material and change the Column width to 20 and click Modify. Select
PipeSlopeLength and change Header to Length and click Modify.

- Edit Report Format

-0

Farmat MNarme: Fipe_Quantities
Faormat D'escription: Cloze
Structure Type: Pipez Lines per Page: |5
Help
Feport Data
Attribute: |PipeSInpeLength v| Colurnn “idth: Sum Column: () Mo

PipeSlopel ength

Pipeslopel ength

Header: | PipeSlopeLength | Precizion: (OH:
Attribute Header Colurmn .. Precizion | Sum

D D 12 Add

Shape Shape 12 - -

"Width "width 12 2 Ma Ihzert

b aterial b aterial -

Mo

k adify

Sart...
Delete

bove Up

kowe Down

Figure 14-28 InRoads Edit Report Format Dialog Box
N. Click Apply and Close.

0. Open the Query tool and create a Query called Pipe Lengths. Add Material = RCP and
Width = 15.000
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On the Main Tab select the Query Pipe Lengths and Apply,
Select the Create Report button on the Main tab.

On the Drainage Report dialog box select Pipe_Quantites and Apply and Close. Keep the
Results box opened.

Edit the Pipe Lengths Query. Modify Material = CMP (2-2/3x1/2) and Width = 15.000.
On the Main Tab select the Query Pipe lengths and Apply.
Select Create Report.

On the Drainage Report dialog box select Pipe_Quantites and Apply and Close.

S e TR LA EaS . FE
" Chaerter e Direction Elhi_l,l TRET T T et T
Label Locabion: | sper | et " E
Faormats '
Fipes: Fipe_Quantities w Inlets:
Channels: Areas r
Culverts: Zores;
M anhioles: Litilities:
Punpz: 4
/
¥
E
Apply l [ Preferences. .. ] [ Cloze ?

Figure 14-29 InRoads Bottom left of Drainage Reports Dialog Box, Main Tab — Selecting Pipe Report
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W. Save this report to a txt file.

Thews

Drainage Heports

Element Twvpe: Fipe
Date: Tuesdawy. Mavy 19, 2009 1:47:01 PM

Drainage Data File: Lab24

ID Shapes Width MaterialFPipeSlopelength
fin) LEE)

FZ6 Circular 15.00 RCP 48 .09
F23 Circular 15.00 RCF 127 .72
P24 Circular 15.00 RCP 28 .37
F:Z8 Circular 15 .00 RCF 141 .75

345 .93

Humber of items reported: 4

Drainage Heports

Element Twvpe: Fipe
Date: Tuesdawy. Mavy 19, 2009 1:46:01 PM

Drainage Data File: Lab24

ID Shapes Width MaterialFPipeSlopelength
(in) (£t
P27 Circular 15.00 CMP (2-2-3=1-2) 37 .75
Fal Circular 15.00 CHEP (2-2-3=1-2) 125 .31
163.06
Humber of items reported: 2

Figure 14-30 InRoads Results Box, Drainage Report
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14.5.3 Viewing Drainage as Solids
A. Turn Style Lock Off review

On the InRoads Menu Bar select Tools > Application Add-Ins. Toggle on View Drainage as
Solids and click Apply

On the InRoads Menu Bar select Drainage > View > Drainage as Solids...
D. Toggle needed items.
Click Apply and Close

-~ ||
Include: Pipes

v
s
i anholes

[rlets
Utilities
[ ]attach Tags

Figure 14-31, InRoads View Drainage As Solids Dialog Box

F. On your MicroStation view control select Display Mode Smooth

I("r 1 Display Maode Smaath |

2 Display Mode Wireframe
3 Display Mode Hidden Line
4 Display Mode Filled Hidden Line

= Cpen as ToolBox

Figure 14-32 MicroStation Display Mode Smooth Setting
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G. Rotate the MicroStation View to see the 3d System. For Method Select Dynamic and
follow the prompts.

]
| =B E =
E@l 1 Rotate Yiew

Figure 14-33 MicroStation Rotate View Tool

Rotate Vie A=

Methad: | Dynamic |

-

Figure 14-34 MicroStation Rotate View Dialog Box, Method: Dynamic

Figure 14-35 MicroStation Dynamic View of 3d Drainage System
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14.5.4 Viewing Thickness of Pipe Material
A. On InRoads Menu Bar select Tools > Style Manager

Select P_Drain_Pipe_Outside

C. Select Surface Feature > Settings and toggle On the Items shown in Figure 14-36 Edit Style

Dialog Box
= Edit Style M=
Mame: Pay ltem Mame: |
| | 3-D¢/Plan Dizplay
5] Edit Style [] Line Segments
General [ Paints
Syrnbalagy
=9 Surface Feature [ ] Annatation
Settings
Symbalogy Crozs Section Dizplay
% Eeumetlr:_l,l F;aature [] Projected Line Segments Prafile Display
HIvE TESILIE [ ] Projected Paints [ ] Projected Line Segments
Crogzsing Paints [ ] Projected Paints
[ ] &nnatation [ ] Crozsing Paints
Components [ ] &nnatation
[ Apply ] [ Cloze ] [ Help

Figure 14-36 Edit Style Dialog Box
D. Click Apply and Close

E. Update your Cross Section Views
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Section 15 Storm and Sanitary Final Annotation

This section will focus on final cut sheet drainage annotation on profiles and cross sections. The
plan cut sheet drainage annotation is covered in Section 18 Quantity Manager tools.

Once network structures are in place and you have successfully designed and analyzed the system,
you can assign textual labels (numeric, symbology, and so on) to identify each structure.
Annotation not only lets you quickly identify a structure, it allows you to see the various attributes
assigned to that structure.

Final Editing

If the system requires editing using the drainage editing tools all profiles and cross sections views
with drainage plotted on them will need to be refreshed with the updated network info.

Use the following Tools
e Evaluation > Profile > Update Drainage Profile
e Evaluation > Cross Section > Update Cross Section

All annotation will have to be deleted and redisplayed.
Before starting labs 26 and 27 complete the following:

e Turn off your MicroStation depth lock

e Lab 18 — Getting Started, steps Athru D

e Set locks to pencil

e Open Drainage_Design_Lab_Complete.sdb
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15.1 Lab 26 Final Profile Drainage Display and Annotation

15.1.1

There are two InRoads methods for annotating a drainage structures on a profile. This lab will
step through The Annotate Drainage Profile Tool and The Drafting Note tool.

Final Profile Drainage Display

. Open the Design File

X:\999_Student01_2007\Highways\MSta_Design\HW_MST_DrainageProfiles_MDL.dgn.

. Turn your Style Lock On. From the InRoads Menu Bar Click Drainage > View > Drainage.

Using MicroStation in View 5, zoom to the end of the project at Stations 20+00 to 24+00. A
Drainage network should be displayed.

On the InRoads Bar Menu select Evaluation > Profile > Create Profile...

. In the create Profile dialog box select Source. Toggle on Network and use the pick buttons,

select From: IN40 and TO: IN46. Toggle on Existing Profile. Select Apply and follow the
prompts.

Close the Create Profile dialog box.

25 Create Profile
% gzzz:l (3 Alighment; J
Lr;u:tludek () Graphics
Elwar Aligrmment: | |
Offzetz
[ Contrals ) Multipaint
[ fwes Alignment; | |
% g;’fﬂh O &5Cl File
[ asc
© Network Drainage Metwork. B eference
| | () aslignment;
From: ||N4D | ﬂ () Metwark,
R CC 4 CEO—
() Existing Profile
Apply ] [Preferences...] [ Cloze ] [ Help

Figure 15-1 InRoads Create Profile Dialog Box, Drainage on Existing Profile
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15.1.2 Final Profile Drainage Annotation
A. Turn the Style Lock Off.

B. Select Evaluation > Profile > Annotate Drainage Profile and click Apply.

T Annotate Drainage Profile

Stucture Type: | pines “ Setlist | moadway 12 V|ﬂ [ Apply ]
S.. | Attibute Prefi« | Suffie . Posit.. | Or.. | Preci.. | Location |
Angle 2 Center D
AreaRunoff 2 Center
EvwpaszzFram 2 Center
Capacity 2 Center
CenterFeature - Center
Contributingfrea 2 Center
Contributings one 2 Center ]
Frefix: I:I Position: ICI Preciziar: |12 v
SLiffi; I:I Order: ICI Location:
Symbology Position | nzide
Object Marme ) Annatate Al lnverts at Structures
B Fipe Bl .
= Eﬁannel O Dizplay Irnvert Labels
@ Eulv:ertl I.-..u. 4 Label Type: |Directi|:un Orly v|
< il > .
= = Label Location; | After Suffis Z |
] Offset &nnotation
Offzet: | 1,000 |
Height: | 1,000 |

Figure 15-2 InRoads Annotate Drainage Profile Dialog Box

C. In MicroStation turn off Graphic Group and make a section set of all the annotation that
should be existing
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D. On the Highway Tool Bar select Annotating > Profile Existing Drainage

Roadway ‘,/ Drainage /,\\ ROW|_/J Utilities _/ Traffic \> Detailing \> Annotating A Border Cells \>
5 i ~A& 1 Pay Ikem General
R £l . A 2 Pay Ikem Drainage
(%] A& 3 Non-Pay Ikem
%);A i 3-'5{ ﬁ l— <A 4 Paid By Others
& ~A 5 ROW Call out
<A & Begin Project Limits
A& 7 End Project Limits
A& 8 Limit of Construction
A 9 Gereral Moke Title
A 0 General Motes
A Q0 Match Mark Text
# W Match Mark Ling
=5 E SetLevel for Lane Dimension
=3 R SetLevel for Roadway Dimension
=9 T SetLlevel for ROW Dimension 5
{) ¥ Morth Arrow g
A U ROW Halo ™
A I Profile Existing Drainage |
A ©  Profile Proposed Drainage g
~A& P Profile Existing Drainage W/ Leader
% & Profile Proposed Drainage W) Leader I

Figure 15-3 MicroStation, Highway Tool Bar — Annotating Tools

E. Select the MicroStation tool Change Text Attributes and Change the text attributes.
Close the Annotate Drainage Profile dialog box.

G. Onthe InRoads Menu Bar click Tools > Options..., Click on the Precision tab and Change
Linear to O, Click Apply.

H. On the InRoads Menu Bar Click Drafting > Place Profile Note.

I. Inthe Place Profile Note Dialog box Note File Area select the Profiles folder then the Storm
and Sanitary Folder

194



VOLUME I1Il - SECTION 15

Figure 15-4 Pre-defined Profile Drafting Notes

J.  Click on the Down arrow to expand the dialog box. Select the note Proposed Pipe - leader.
Select the Apply button and follow the prompts. Select the outlet pipe near station 24+20.

15.2 Lab 27 Final Cross Section Drainage Display and Annotation

Before starting
e Open the MicroStation file:
Highways\MSta_Contract_Sheet_Files\HW_MST Drainage XSC-01.dgn
e Open the InRoads files:
Drainage.alg, Drainage.dtm, SV_Surface and Drainage_Design_Lab_Complete.sdb

15.2.1 Final Cross Section Drainage Display

A.

Turn your Style Lock On

B. On the InRoads Menu Bar Select Evaluation > Cross Section > Update Cross Section.
C.
D

Select the correct Cross Section Set and the Storm and Sanitary folder

. Toggle Display ON
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E. Right click and Select All the Crossing and Projected items.

F. For bandwidth select Redefine and enter 25 for both back and ahead bandwidth

G. Click Apply

T Update Cross Section

Crozz Sechion Set:

| Foadway 1

{23 Update Cross Section
----- General
----- Surfaces
..... Components
----- Crozzing Features
----- Projected Featurez
i B Storm and Sanitary

Made: () Refresh (%) Display On () Display OFf
o | ﬂ Start:  10+00 Stop:  25+50
Crogzing:
D Element... | Inside Outzide Center ﬂ

&l

Mone

Projected:

] Element...

[+

&l

Mone

Bandwidth

Ahead: |25.|:||:||:| |ﬂ () Usze Existing

Back: |25.|:||:||:| |ﬂ (%) Redefine
[ Apply ] [ Cloze ] [ Help ]

Figure 15-5 InRoads Update Cross Section Dialog Box

H. Turn Graphic group off. On the Update Cross Section Toggle on Display Off and turn off
the following features. Close the Dialog box.

Station:

25+50 Projected Feature P31
20+50 Projected Feature P23
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15.2.2 Final Cross Section Drainage Annotation
A. Click on Tools > Options. Make Liner 0.123 and click Apply.

B. On the InRoads Menu Bar click Drafting > Place Cross Section Note

C. Window to station 24400, using MicroStation delete the extra projected and crossing
pipes and the top.

Figure 15-6 MicroStation Cross Section View at Station 24+00
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D.

In the Note File Area Select Section > Storm & Sanitary > Proposed. Click on the note
CB Projected. Notice under note the grate elevation is the surface Elevation —2”. This
will need to be adjusted for the different types of curbing (see figure 15-7). Select
Apply, follow the prompts and select the catch basin at 24+00.

; Place Cross Section Mote

File Edit
Mote File: [
[Z] Offset A
2] Slope and width [
(7] Sta-Offzet
=425 Storm & Sanitany [
[ Ewisting [
=43 Proposed
(7] CE at Station Dynarm
(7] CE at Station wh suffiz C]Rat
=1] CE Projected
. , Ot
(7] CE Projected wh suffiz
] MH at Station []5¢ca
™1 MH Praierted s
< 5 [ ] bt
Mate:
Sta, {STATION} mn
TPE {InletClass}
GRATE ELEY. =[{Elevation}-{2/12])
SUMP ELEY = [{lmwertDutt-DepthB elow muvert})

Figure 15-7 InRoads Place Cross Section Note Dialog Box

1inch Depression

Stonﬁ: Curbing 2 inch Depression
Granite Slope BOLO
Curbing BCPC

Concrete Curbing

Figure 15-8 CT DOT standard Catch Basin depression for curbing Types
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Click on Tools > Options. Make Liner 0 and click Apply.

Click on the note Pipe Invert Out click Apply and follow the prompts, select the outlet
pipe.

. Click on the note Pipe Invert In click Apply and follow the prompts, select the upstream
of the outlet pipe.

. Click on the note Pipe Invert Out & Type click Apply and follow the prompts, select the
light blue pipe diameter entering the catch basin. Repeat for the dark blue pipe.

Click on the note Pipe Type click Apply and follow the prompts, select the pipe
diameter entering the catch basin.

Figure 15-9 MicroStation Cross Section View at Station 24+00

Window to station 20+50, using MicroStation delete the extra projected and crossing
pipes.
Click on Tools > Options. Make Liner 0.123 and click Apply.

In the Note File Area select Section > Storm & Sanitary > Existing. Click on the note CB
Projected and select Apply. Follow the prompts and select the catch basin.

. Click on Tools > Options. Make Liner 0 and click Apply.

. Click on the note Section > Storm & Sanitary > Existing > Pipe Invert In & Type. Click
Apply and follow the prompts, select the invert of the pipe.
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Figure 15-10 MicroStation Cross Section View at Station 20+50
Place a Type ‘C’ Catch Basin at Station 13+00 on the Drainage Surface.
Give the catch basin a suffix with Heavy Duty Top
Extend a pipe from the catch basin to the existing ground perpendicular to 13+00.

Display on cross section and annotate. Use the note Section > Storm and Sanitary >
Proposed > CB at Station w\ suffix.
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Volume IV—Quantity Management

InRoads Quantities are tools used to store and manage pay item information, quantity
measurement formulas, and convert geometric measurements of an InRoads surface feature and
MicroStation elements to a quantity. The automated process locates data that matches a
specified set of pay items, computes the quantity for that data, and outputs the quantity
information to a Microsoft Access database that can be read with the Quantity Manager
Application.

Quantity Manager is a Bentley civil standalone application for managing design quantities. It
organizes quantities by payitems, by stations, by units of measure etc. Supports import from

InRoads Quantity commands as well as non-graphic manual input. It has the ability to export

guantities to Trnseport as well as creating custom reports in PDF, HTML and CSV formats.

Trnseport is AASHTO's transportation software management solution designed and maintained
by Info Tech, Inc. It is comprised of modular components that can be used individually or in
combination. Trnseport software addresses functional areas of pre-construction, construction,
and decision support. Bentley’s Quantity Manager interfaces with the pre-construction functional
area to automate the transfer of pay item and quantity data. Quantity Manager is capable of
referencing the master pay item database and funding sources as well as exporting quantity data
in XML format to the Trans*port software. This information exchange subsequently offers greater
efficiency and cost savings to civil design engineers and cost estimators.
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Section 16 InRoads Quantities

The quantity solution for InRoads consists of the following commands:

Pay Item Manager — creates and manages pay items within a single pay item database.

Quantity Formula Manager — creates, edits, copies, and deletes quantity formulas.

Compute Quantities — measures each DTM feature, applies pay item parameters and quantity
formulas to each measurement, computes quantity information, and writes the information to the
guantities database.

Shapes Tool — creates closed features in a DTM.

Assign Pay ltems - assigns pay items to graphic elements and surface features that do not contain
user data.

Review/Edit Pay Items - Reviews or edits pay items assigned to graphic elements and surface
features.

Quantity Manager — database application to manage quantities. Refer to the Quantity Manager
documentation for more information.

Any InRoads surface data to be quantified must have an assigned feature style that contains a
valid pay item, or it must be assigned a pay item.

You may assign pay items directly to a feature or assign pay items to feature styles.

The computation command measures each Digital Terrain Model (DTM) feature in a selected set
and applies the computation parameters from each feature’s pay item to the measurement. The
result is a specific quantity value for each feature. The quantity value and other relevant
information, for example, station location, sheet number, and element geometry, are written to a
Quantity Manager database for each feature that is quantified.

The Assign Pay Items command assigns pay items to graphic elements and surface features that
do not contain user data. It also provides an option to assign a name to a graphic element. This
name is visible when reviewing or editing pay item information graphic elements and when
reviewing or reporting on quantities associated with a graphic element in Quantity Manager.

An additional option allows a measurement override to be associated with each pay item on a
graphic element. When assigned the override value is used in place of the actual measurement of
the graphic element when the quantity is being computed. Pay item name and measurement
override information is stored on graphic elements as user data.

Both Assign Pay Items and Review/Edit Pay Items operate on surface features as well as graphic
elements. However, feature names cannot be assigned or edited using these commands.

Compute Quantities processes graphics elements that have been assigned pay items using Assign
Pay Items or Review/Edit Pay Items. It computes quantities from graphic elements by measuring
the element applying a formula that measurement and finally exporting the quantity and all
associated information to a Quantity Manager database.
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mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/QTY_DLG_PayItemManager.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/QTY_DLG_QuantityFormulaManager.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/INR_CMD_ADDIN_QTY_COMPUTEQUANTITIES.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/QTY_DLG_ShapeTools.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/QTY_DLG_AssignPayItems.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/QTY_DLG_ReviewEditPayItems.htm
mk:@MSITStore:c:/bentle~2/civil/inroad~1.11/bin/InroadsSuite.chm::/InRoads_Suite_Help/reference_information/quantities/INR_CMD_ADDIN_QTY_QUANTITYMANAGER.htm

16.1 Lab 28 File Management

1. Open windows explorer and browse to:
W:\Workspace\InRoads_V8i_RSC\V8_Environment\
Copy over the resource file HW_items.mdb to your project container
999 Student##_2007\Highways\_Eng_Data\InRoads\

w

Pay Items data field on the Set

Project Defaults Dialog box.

S(CT_DIRPATH)\Highways\_Eng_Data\InRoads\HW_items.mdb

~

Configuration Mame:

Default Preferences

Preferences [ xin]:
Turnouts [ tat]

Drainage Structures [*.dat]:
Rainfall D ata [idf]:

Bridge Sections [, tat]:
Dirafti

Pay ltems [*.mdb]:

$[CT_DIRPATHNHighways',_Eng Data\lnR oads\HW_it_eTiﬂ/

Highweay 8

$ICT_DIRPATH\Highways'_Eng_Data\lnfoadshCT_civilx<IM

$[CT_DIRPATH\Highways'_Eng_Data\lnRoadshCT_structures.d
$ICT_DIRPATH\Highways'_Eng_Data\lnfoads\CT _rainfall.idf

$CT_DIRPATHNHighways'_Eng_Data\lnFoadsi\CT_]

Drefault Directory Paths

Project Default Directary:
Report Directary:
Projects [ nak]:

Surfaces [ dtm]:
Geometry Prajects [*.alg):
Template Libraries [*itl):
Roadway Design [*.ird):
Survey Data [* fwed):
Drainage (" zdb]:

Style Sheet [* xzl):
Quantity b anager [*.mdb):

Site Modeler Projects [*.gsf]:

Drefault Grid Factaor
Grid Factor: |1 goon

$CT_DIRPATH Highways',_Eng_Data\lnRoadsh
$CT_DIRPATH Highways',_Eng_Data\lnRoadsh
$CT_DIRPATH Highways',_Eng_Data\lnRoadsh
$CT_DIRPATH Highways',_Eng_Data\lnRoadsh
$CT_DIRPATHNHighways'_Eng_DatablnFoads
$CT_DIRPATH Highways',_Eng_Data\lnRoadsh
$CT_DIRPATH A Highwaysh_Erg_D atavrR oadsh

$CT_DIRPATH Highways',_Eng_Data\lnRoadsh
C:\Bentley WBNCivil<bL D atah
$CT_DIRPATH Highways',_Eng_Data\lnRoadsh

Frefered Preference

Mame: | Highyay

Export

[] &ctive Only + | Highway

o

£ l
[

] :

it

Open the MicroStation file 999 Student## 2007\Highways\MSta_Design\QM_DESIGN.dgn
Complete Lab 1 and set up The Project Defaults.
If your Project Defaults have been previously set up copy and paste the line below into the

x|

Apply
Cloze
e,
Copy...
R

Delete
Browse...
Impot...
Export...

Help

5.

In InRoads open the following files

999 Student##t 2007\Highways\_Eng_Data\InRoads\QM_Route_188.dtm
999 Student##t 2007\Highways\_Eng_Data\InRoads\QM_PerryLane.dtm
999 Student## 2007\Highways\_Eng_Data\InRoads\QM_Geometry.alg
999 Student##t 2007\Highways\_Eng_Data\InRoads\QM_StormDrainage
999 Student##t 2007\Survey\ Eng_Data\SV_Surface.dtm
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16.2

16.2.1

LAB 29 Exploring the Pay Item Database

All quantity formulas and pay items are stored in a pay item database, which is a Microsoft Access
database. A customized pay item data base has been created with the most commonly used
CTDOT Highway Items. The pay item database is totally independent of the CT_civil.xin and any
other InRoads files. It will be copied over from the CTDOT workspace with all the other standard
InRoads preference files and will reside in your project container in the InRoads folder.

Pay Items

1. Select Quantities > Pay Item Manager. Notice the folder path on the left, this is how you
can check to make sure the correct database is opened.

2. Notice that the folder structure mimics the Sections in the Form 816, State of Connecticut,
Department of Transportation, Standard Specifications for Roads, Bridges and Incidental
Construction.

3. Click on each folder to see the list of Pay Items on the right. The Pay Item Manager
command creates, edits, reviews, copies, and deletes pay items. A pay item has an
associated pay item code with a set of computation parameters. These include rounding
factor, quantity factor, quantity deductions, quantity formula, and other information.

= Pay Item Manager =1
File Edit Help
= [Xj\ﬁﬂﬂ_lnstluclur_ZUU?\H\ghways\_Eng_Data\lnHoads\HW_\tems.mdb Code Deescription ~
020 - EARTHWORK

0202001 EARTH EXCAVATION

{C1 040 - SURFACE COURSES DR PAVEMENTS 0202101 ROCK EXCAVATION

% ggg-?JSSIEL?ELEEDNSTHUCTIDN 0202201 CHANNEL EXCAVATION-EARTH

I TDD:THAFF\E CONTROL 0202251 CHANNEL EXCAVATION-ROCK
020250 CUT CONCRETE PAVEMENT
0202502 REMOWAL OF CONCRETE PAVEMENT
0202503 REMOWAL OF CONCRETE CUREING
0202509 Saw CUT CONCRETE
0202512 CUT COMCRETE SIDEWALK.
0202513 REMOYAL OF CONCRETE SIDEWALK
0202529 CUT BITUMINDLS CONCRETE PAVEMENT
0202533 REMOWAL OF EXISTING CUREBING
020400 COFFERDAM AND DEWATERING
020500 TREMWCH EXCAVATION 0-4' DEEP
020500 TREMNCH EXCAVATION 0-4' DEEP
0205001 TRENCH EXCAVATION 0-4' DEEFP
0205002 ROCK IN TRENCH EXCAVATION 04 DEEP
0205003 TRENCH EXCAVATION 0-10' DEEP
0205004 ROCK IN TRENCH EXCAVATION 010° DEEP
0205004 ROCK IN TRENCH EXCAVATION 010° DEEP
0205005 TREMWCH EXCAVATION 015" DEEP
M2NRNNR RAK IN TREMCH FXCAUATION 1R NFER b
< ¥
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VOLUME 1V SECTION 16

4. To view the computation parameters of a pay Item choose the folder 070 — Incidental
Construction and Double Click on Turf Establishment. The Edit Style dialog has a Pay Item
Name field to store pay items. This field is used to assign pay items from the Pay Item
Manager to feature styles in the XIN. Consequently, a pay item that is assigned to a feature
style is associated with any feature that has been assigned that feature style.

= Edit Pay Item

Pay ltem Mame: 0950005 T Aol
PRl
Q 1 D e ]
Paw Itern Code: 0950005 |J m
Description: | TURF ESTABLISHMENT |
Help
Unit Mame: |S.Y. |
RQuantity Caloulation [educt from Pay lkem
Formula: | ¢+ “ Fay ltems:
W aniables: Pay Item Deduct...
I amne: Walue J
W alue; |D.DDD | W alue; |D_|j|j|j |
I easurement
Mode:  (3) Plananized [ Apply Quantity Factar: 0000
) Slape Apply Bounding Factor: |[1.000
(=) RoundUp ) Round Diown

Mame: Pay [tern Mame: | 0950005 |
[ TSP
25 Edit Styls Line Segments
Gereral [ Foints
Symbolagy
Surface Feature [ &rnatation
% Settings
Syrnbology Cross Section Display
% Eeomet}r:y F:aature [ Prjected Line Segments Prafile Display
Hrvey Feate [ Projected Paints [ Projected Line 5
e~ o - mo
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VOLUME IV - SECTION 16

5. In addition to assigning pay items to feature styles, InRoads provides the ability to assign a
pay item directly to a feature. This ability is provided through the Feature Properties
command. Select Surface > Feature > Feature Properties. Change the Surface to Route
188 and select the Feature Name BCLC_It. Notice the Pay Item listing in the right column.
You can add and delete Pay Items to features from right inside this dialog box by Click on

the buttons to the right of the Pay Item section.

Prop ! |
Surtace: Foute 168 v ?.v‘el y
wvailable:
Feature:
Asd_CENTERLINE -~
Name Style Description | ﬂ APOINT —
P_RDWY_CURE __Created by roadway imtﬂ
P ROWY CURB .. Created by roadway ...
P ROWAY ECLE  Created by roadway gawg Edit Style...
P_SUB_BOC Created by roadway ...
F_SUB_EOC Created by roadway Primary. Hew Style
P_SUB_BOC Created by roadway ...
FGUBBOC  Created by roadway P_RDwY_BELC v | [tstponts. |
P_ALG_CENTER... Created by roadway ... Secondany:
P_SUB_CL Created by roadway ...
P_SUB_CL Created by roadway ...
P_SUB_CL Created by roadway ... —
P_ROWY_CUT  Created by roadway ...
P_RDWY_CUT Created by roadway ...
Ditch Bottom P_ROwWY_BDITC... Created by roadway Pay ltems
Ditch Foreslope P_RDWY_SDITC...Created by roadweay ... .
EOR_b_It P_SUB_EOR Created by roadway MName Description From Style
EOR_b_it P_SUB_EOR Created by roadway ... 08150071 BITUMINOUS CONCRET... Yes J
EOR_It P_ROWY_EOR  Created by roadway
EOR_it P_RDWY_EOR  Created by roadway ...
EOR_sb_It P_SUB_EOR Created by roadway
FNR ch ot P SIR FOR Craated himadman
& | &
Mame: |EELE_It ‘ Triangulation
Description: |Crsatsd by roadway design ‘ Breakline b
Paint Density Interval:
Parent: |A\ignmenl ‘ £.000 ﬂ
Refresh/Dizplay in 3-0/Plan Yiew L] Exchde from Triangulation
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16.2.2 Pay Item Code vs. Pay Item Name

6. Choose the folder 020 — Earthwork and notice two Names for Granular Fill. Double Click
on one of them. It may be necessary to have two entries in the pay item database for the
same pay item code. Two pay item entries in the pay item manager can have the same pay
item code but different pay item names. This means that two separate pay items (with
different names) can be created with the same code to compute quantities for the same
pay item code using two different sets of computation parameters. For example, granular
fill quantities is be computed by Area x Depth but the depth may vary depending on the
type of riprap that is being placed on top of the granular fill. The granular fill under
modified riprap may be 6 inches deep and the granular fill under standard riprap may be
12 inches deep. This will require the same Pay Item code but different Pay ltem Names for
computation purposes.

= Edit Pay Item ) ay Item ||
Pay ltem Narme: [0213011 0.5 =] Pay ltem Name: 0213011 (1) -
C '
Pay ltem Code: 0213011 7 Pay ltem Code: 0213011 1 Clowe
Description: GRANULAR FILL Desciiptior: GRANULAR FILL
Unit Name: CY. Unit Name: [
Quantity Calculation Deduct fram Pay ltem Quantity Calculation Deduct from Pay ltem
Formula: |0y v Pay Items: Formula: .E.Y. v | Papltems
Varisbles Pay ltem Deduct Varisbles: Pay ltem Deduct. | i
=1 o _J 5 Value J
Thickness 0500 Thickness 1.000
Value:  [po00 | Walue [gong | Value:  [pooo Value: |00
Measuement Measurement
Mode: () Planarized ] Apply Quantity Factor  [0.000 Mode: () Planarized ] Apply Quantity Factor | 0,000
O Slope Apply Rounding Factor: | 1.000 O Slope [¥] Apply Rounding Facter: | 1.000
(& RoundUp O Round Down & RoundUp () Round Down
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16.2.3 Add a Pay Item

The Pay Item database will come with most of the commonly used Items. Users will need to add
project specific items to this file.
7. To add an Item choose the corresponding folder for the Item you are adding. For this
example select 050. Right click in the right Pane and Select New > Pay Item.
Enter the following:
Pay Item Name: 0507566
Description: MODIFIED TYPE "C-L" CATCH BASIN DOUBLE GRATE - TYPE Il
Unit Name: EA.
For Formula Select EA.
8. Click Apply and Close.

— .
T Edit Pay Item X
Pay ltem Mame: |DEDF’EBB |_| Aol
pply
1 BIL eory |
Pay Iterm Code: |DED?555 |_| m
Descriptior: \MODIFIED TYPE "C-L" CATCH BASIN |
Help
Unit Mame: | EA. |
[Huantity Calculation Deduct from Pay [kem
Famula: |pa lv; Pay ltems:
ariables: Fay Item Deduct...
MNarne Yalue J
Walue: |EI.DEID | Walue: ||:|_[||:||:| |
Measurement
Mode: (%) Planarized [ 14pply Quantity Factor: (0000
() Slope [ &pply Rounding Factor: | 0,000
Each Processing:
| Each Point v | @ RoundUp () Round Dowr
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16.2.4 Quantity Formulas

A quantity formula is a formula used to define a quantity measurement that is taken from an
InRoads feature or MicroStation Element.

9. Select Quantities > Quantity Formula Manager. Double click on the formula for S.Y.
Consider a MicroStation shape that represents a removal of Bituminous Concrete
Pavement of 5000 square feet, but whose quantity needs to be reported in square yards A
formula, (AREA/9) is needed to convert the area from S.F. to S.Y.

~ X

Mame: S

Description: Square Yard By Area)

Measurement Basis: | 4eg v -
_Help

Formula:

1AREALS

E ﬂ ﬂ ﬂ Result:  |g11
Test Values:

Mame Walue
E] [I] {BREA} 1.00
£l
(6) ]
@ E] E] Yalug:

Formulas have been customized to follow CTDOT standard units. It can contain an unlimited
number of constants, variables, and parenthesis (to specify precedence).

A quantity formula also indicates the type of measurement a quantity is computed from. The
three possible types are each, linear, and area.

A quantity formula is one of the computation parameters of a pay item. Only one quantity
calculation formula can be assigned to a pay item name, but one pay item may be assigned to
multiple feature styles and/or features. The pay item with an assigned quantity formula specifies
the values substituted for variables in a quantity formula.
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16.3 LAB 30 Quantities by Features in a DTM (Surface)

16.3.1 Predefined Features
1. Open the Style Manager. Browse to the P_RDWY styles. BCLC, BCPC, concrete curbing and
granite curbing have all been predefined with the correct Pay Item Number. The CTDOT
Template Library uses these feature styles for curbing. Surfaces created using these
templates will automatically have the curbing assigned to a pay item.

b - [o]x]
Show Syles with Fioperiss - Surface Fropeties Geomely Tabling =
[include Suface
N
[ includs Geometry Poirt Template Library Cunent Template Display
[inchude Geometry Line (23 Mieh3dgs1B\CTDOT projects\a3s|  Mame: 21 ANE_DITCH @ Components O Constrain
22 Puint Name List
[inchude Geomety e 3 Bentley Hie Desciptior: Display Point Names
[ Include Geometry Spial (20 Bentley Templates [] Display All Components
SO 21 HWY End Condlions
[ include Survey [20 HWY Mise Components &
(23 HWY Pavement
Name:
[ HWY Typical Sections e BLLC_k v |
(2 HWY_widering Ou - z
Prei Fi \ietdat i CTDOTAD: Proj Achin\Liser &dri 23 Project Library
reference File: puiic m; i . Admintser Adrin e s Surface Feature Style PADWY BOLC
Name Description umerioCode | AlphaCode Fapltem | 4 3 Hise Components —=—rEacier ctate Surace:
_EC| 0 0515001 {3 Typical Sections [
P_RDWw_BCPC BCPC 0 0815033 B 2 LeNE_DITCH
P_RDHY_BDITCH Ditch Battom 0 =< PERRY LANE e
P_RDWY_CC CONRETE CUREING 0 311001 L] Chec: for Intercsption e el
P_RDWAY_CPC COMCRETE PARK CUREING 0 011101 BLLC
e Cutb_face
| snow_cut It
PR ! E B [ End Conditon s Infinte o
P_RD! [] Do Not Canstruct Snow_k
yles Nane: Pap liem Name: |0g15001 [ bac, stERR-sb-
P_RDH 3D/Flan Display Constiaintz
P_RD" =4 Edit Syle Line Segments Constraint 1 Constrain!
P_AD General Frero < L2 Tope: Horizontal v Verlcal
P_FD" Symbology Library  Active Template +-dad-ima " Parent1
P_AD {24 Surtace Feature [ Annctation e BOCk v|#| [soc
P_RD! % Seftings
F RO Symbology Cross Section Display
P _RD (£ Geomely Feature [ Projected Line Seaments U
P_RD! (20 Savey Fealure [ Projected Paints [ Projected Line Segments
P_AD" - - —- -

Figure 16-1

2. Make the Surface Route 188 active and view the surface properties. Go to Surface >
Update 3-D/Plan Surface Display. Notice that the Feature BCLC_It uses the style
P_RDWY_BCLC and in the figure above this style is set to the pay Item for BCLC.

I~

ME

Surfaces: Route 188 w
[ Perimeter  [] Surface Elevations [ Color-Coded Aspects -

_
[JTriangles  [[] Slope Wectors [ Color-Coded Elervations
[ Contours [ Profiled Model [] Color-Coded Slopes
[ Gridded Madel
Features:

MHame Style Description # ﬂ

Created by ra

CL P ALG CEMTERLIME Created by ra
< >
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16.3.2 Shapes Tool
The Shapes Tool command provides a means of taking graphics and turning them into closed
features. All graphics in the view are candidates for a bounding region of a shape. You may choose
between two shape modes. The Fill shape mode specifies areas enclosed by graphic elements that
either touch one another or whose endpoints fall within the Maximum Gap if the area contains
breaks in its border. The Union shape mode specifies areas bounded by the union of two of more
closed graphic elements.

16.3.2.1 Creating a Feature Style with a Pay Item Assignment

4. Create a Style in the Style Manager. Name it PQ_CR_STONE_SLOPE_PRO and give it the
description CRUSHED STONE FOR SLOPE PROTECTION. Toggle on Surface Feature.

== New Style

Name: Description: | CRUSHED STOME FOR SLOPE PROTECTIO

Include Definition Far

= Ewﬁst}lle | Surface Feature
eneral
Symbology [] Geametry Paint Feature

£7 Surface Feature
27 Geomety Feature
23 Survey Feature [] Geometry Avc Feature

[ Geametry Spiral Feature

[ Geametry Line Feature

[ Survey Feature

[ &ttach Tag

[ Apply ] [ Close ] [ Help ]

5. Under Symbology toggle on Use One Named Symbology for all and select PQ_Riprap and
Stone.

6. Inthe Surface Feature folder toggle on 3-D/Plan Display for Line Segments.

7. For Pay Iltem Name select the Item List Button.

== Edit Style

Marne: Pay Item Mame:
3-D/Plan Dizplay
23 Edit Style Line Segments
General
Faints
Syrbology .
[] &snnatation
% Settings
Symbology Crozs Section Display
% gaometlr-__l,l F;aalule [[] Projected Line Seaments Prafile Display
urvey Featdre [ Projected Paints [] Piojected Line Segments
[[] Crassing Paints [ Projected Paints
[ Annotation [ Croszing Points
[ Components [] &nnatation

[ Apply H Cloze ][ Help

8. The Pay Item Database will open. Select the Find.

9. Inthe Find Pay Item dialog box toggle on Description and type in * SLOPE PROTECTION.
Select Find Next until the Item for CRUSHED STONE FOR SLOPE PROTECTION appears.

Select Close.
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10. In the Pay Item database select Add and Close.

T Pay Items

X

0728003 [2f)

|~

= [C7 %:4999_Instructor_2007%Highways'_Eng_DatahlnFoadssHyw_items. mdb

-] 020 - EARTHWORK.

21 040 - SURFACE COURSES OR PAVEMENTS

#-(] 050 - STRUCTURES

-2 070 - INCIDENTAL COMSTRUCTION

STANDARD RIPRAP  CY.
INTERMEDIATE RIPR&P  CY.
MODIFIED RIPR&P  C.Y.

SPECIAL RIPR&F  C.

SLOPE PAVING 5.4,

CRUSHED STOME FOR SLOPE PROTECTION

2'CRUSHED STONE  C.Y.

[HE2

TOW

| <

| %

Add
Find
Cloze

Help

11. The number will now be filled out in the Edit Style Dialog box.

12. Click Apply and Close.

-= New Style

I ame:

< |PQ_CR_STOME_SLOPE | -

{23 Mew Style

! General

Symbology

15 Surface Feature
% Seltings

Symbology

Pay Item Mame: |D?2BDD‘I [Zin]

|

3-0/Plan Display
Line Segments

[ Paints
[] Annatation

Crozz 5ection Display
[ Prajected Line Segments

- gt
¥ [ Projected Paints [ Projected Line Seaments
[ Crossing Paints [ Projected Paints
[] Annotation [ Crossing Points
[] Companents [ Annatation
Apply ] [ Close ] [ Help
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16.3.2.2 Using Feature Styles with the Shapes Tools

13. In Microstation locate the outlet protection at station 103+00. Open the Level Display and
shut off all the levels around the outlet so just the riprap is displayed.

14. Select Quantities > Shapes Tools. Specify Fill mode and select the design surface. Enter a
feature name and description. Select the Feature style PQ_Modified_Riprap. Toggle on
Use Dynamics and Exclude from Triagulation.

-= Shapes Tool

Shape: @©Fil O Union
Feature Mame: [ Riprap ﬂ

Description:

Featurs Sle: | Py MODIFIED_RIF +
b aximum Gap: oot

Duplicate Mames: () Replace  (3) Rename
Usze Dynamics

Erelude From Triangulation

Lirriits

[1 5tation

#
#

Figure 16-2
15. Click Apply and select outlet protection shape at station 103+00. Data point to Accept.

16. Select Surface > Feature > Feature Properties. Locate the Riprap item and click on it, in
the Pay Items section of this dialog box add the Granular fill item named 0213100 (0.5ft).
Click Apply.
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17. Now using MicroStation add a shape in the DGN between 101+00 and 102+00 on the left
side for CRUSHED STONE FOR SLOPE PROTECTION and use the shapes tools to add the
item to the DTM.
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16.4 LAB 31 Assign Pay Items and Review/Edit Pay Item

These commands provide the ability to assign and edit pay items to graphic elements in the same
manner they can be assigned to surface features using the Edit Feature Properties command.

16.4.1 MicroStation by Linear Elements

1. Select the MicroStation Element Selection tool and select all the Sedimentation Control
Fence line strings on level HD_SURF_SCS.

2. Select the InRoads command Quantities > Review/Edit Pay Items.

3. In the Review/Edit Pay Items dialog box highlight all Graphic elements listed and name
them SCS. Select the Pay Items button.

< Review/Edit Pay Items

Graphic Elements:
PPl

ID/Hame Level /Sty #
™ Cloze

Ly i »
Mame: [grg |

FPay [tems

M ame Deszcription From Style  Measurem...
0213001 SEDIMEMTATIOMN CO... Mo

Dwvermde Measurement: | 0000

Figure 16-3
4. On the Pay Item Dialog Box select the Find button.

5. Toggle on Description and type SEDIMENTATION?*, select the Find Next button until item
0219001 is highlighted.

< Find Pay Item

R DIMENTATION | [ FindNext_|
[]Match caze Search
O Nare
O Code
(*) Description
Figure 16-4
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16.4.2

© % N

10.
11.
12.

Close the Find Item dialog box and select Add in the Pay Items dialog box.
Click Apply on the Review/Edit Pay Items dialog Box.
Clear your MicroStation selection and move onto the next item.

Repeat Steps 1-8 for Temporary Protective Fence (0913984) and Wire Fence with Wood
Posts (0906001).

e 89' - TEMPORARY PROTECTIVE FENCE
— 239'- SEDIMENTATION CONTROL SYSTEM

— 277'- WIRE FENCE WITH WOOD POSTS

i

Select the MicroStation Element Selection tool and select the shape around the Guide Rail.

Figure 16-5

MicroStation by Area Elements

Select the InRoads command Quantities > Review/Edit Pay Items.

Select the Pay Items button and find the Item Pavement for Railing and add it to the
shape.
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16.4.3

MicroStation by Each Elements
Each element can be attached to MicroStation cells, lines and shapes. When using each item it is
very important to know which method was used to place elements because each quantity can be
processed with one of the following options:

Each Point (usually used with cells) - Each point in the feature is counted as one occurrence of the
pay item.

Each Continuity - Each continuity in the feature is counted as one occurrence of the pay item.

Each Feature (usually used with lines) - The entire feature is counted as a single occurrence of the
pay item.

13. In this MicroStation file the metal beam rail end anchors and the fence barways have
already been assigned. The Anchors have been placed with a cell and the barway with a
line. Select Quantities > Pay Item Manager, in this dialog box select Edit > Find. Toggle
Description and enter *end anchor*. 0911923 should appear, select Close. Double click
on the selected item. Notice the Each Processing selection. The end anchorage was placed
using a cell so the Pay Item should be set to Each Point.

14. Select Edit > Find. Toggle Description and enter barway. 0907001 should appear, select
Close. Double click on the selected item. Notice that the Each Processing selection. The
barway was placed using a line so the Pay Item should be set to Each Feature.

~ X||

Payltern Mame: [ | | 0907001 HRE Appl
1
Pay ltem Code: 0907001 _

Description: BARWAY
] Help
U nit M arme: EA.
Guantity Calculation Dreduct from Pay lkem
Formula: (s w Pay [tems:
V ariables: Pay ltem Deduct...

M ame Yalue J

Yalue: oo Malue: |0 oo
tdeazurement
Mode: (%) Planarized [] &pply Quantity Factar: | 0ono

[] &pply Frounding Factor: | 0,000
Each Processing:

" (&) RoundUp () Round D own

Each Feature

Figure 16-6
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16.4.4 Review/Edit Pay Item
15. From the InRoads Menu Bar select Quantities > Review/ Edit Pay Items.
16. Scroll through the list and watch the MicroStation Element Highlight.
17. Edit as necessary.
18. If an element needs to be deleted use the “Remove User Data” tool.
19. Select the MicroStation Element Selection tool and select the shape around the Guide Rail.

20. Select the Pay Item Button on the Review and Edit Pay Items dialog box and add the Item
0305000 (2in) Processed Aggregate. Select Add and Close.

X]

== Pay Items

G 0209001 FORMATION OF SUBGRADE 5., 3 add
0210200 TEMPORAHY SLOPE PROTECTION 5., W
0212001 [10k]  SUBBASE LY.
0212001 (12in) SUBBASE C.Y.
0212001 (16in)  SUBBASE  C.Y.
0212001 (20in)  SUBBASE CY.

0212001 [End &rea)  SUEBASE LY.

0213071 [0.5)  GRANULAR FILL - CY.

02120171 [1ft]  GRAMULAR FILL - CY.

0218001 SEDIMENTATION CONTROL BALES  LF.
0213001 SEDIMEMTATION COMTROL SYSTEM  LF.
0304002 [Bin) PROCESSED AGGREGATE BASE  CY.
0304002 [End Area) PROCESSED AGGREGATE BASE LY.
305000 (2 ) AGGREGATE LY.

[ 040 - SURFACE COURSES DR PAVEMENTS
< | =

| <

21. On the Review and Edit Pay Items dialog box select Apply and then select the Pavement for
railing item. Next select the Delete Pay Item button. All that should be left is the item for
Processed Aggregate. Click Apply and Close.

L o - -
A f U . 11

Graphic Elements:

L]

1D /Mame Level/Style

303 Default
£ 4
Name: |

Pay Iterms

Mame Deszcription From Style | Meazurem...
(1305000 [2in FROCESSED AGGRE... Mo
92520 AVEMENT FOR BalL.. Mo [ E

[ Cverride Measurement:
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16.4.5 Drainage Items
1. Turn off all levels except the levels for Drainage Items.

2. If you used Storm and Sanitary to place the drainage select Tools > Application Add-ins
and turn on the Remove User Data Add-In. You will need to use “Remove User Data” to
remove the plan display drainage elements from Storm and Sanitary so it can be added to
Quantity Manager. This has already been done for this exercise.

16.4.5.1 Trench Excavation

3. Create a shape for each trench. It is recommended to make this a construction class
element at a light weight. This has already been done for this exercise.

4. Determine the average depth of each trench. This has already been done for this exercise.

5. Select Quantities > Pay Item Manager. Right click on the Pay Item Name 0205001 (4ft)
and select Copy, right click again and select Paste. Specifically click on the name next to
the green dollar sign, clicking anywhere else will not bring up the copy option. Right click
on the item and select Edit, rename the copy to 0205001 (2ft). Select Apply and Close.

File Edit Help
= (20 %4999_In|| Code Description Mame: Formula A
5] UZU-E 0205001 TREMCH EXCAVATION 04 DEEP 00
(3 040 - nzns0n2 ROCK IN TRENCH EXCAVATION 04 DEEP
% ggg - pass0a TRENCH EXCAVATION 0410 DEEP ) 0205003 (101)
) 110, 1205003 TRENCH EXCAVATION 0410 DEEP 8 0205003 (5)
0205004 ROCK IN TRENCH EXCAYATION 0410 DEEP ) 0205004 (101
0205005 TRENCH EXCAVATION 0-15 DEEP 0205005 (15t)
0205006 ROCK IN TRENCH EXCAVATION 015 DEEP ) 0205006 (154
0205007 TRENCH EXCAVATION 0 20' DEEP 0205007 (20t)
0205008 ROCK IN TRENCH EXCAYATION 020 DEEP ) 0205002 (201
0205009 TRENCH EXCAVATION (0 - 25 DEEP 0205003 (25t) :
0206001 DITCH EXCAVATION 0206001 (End Area) cy R
nnnnnnn MO I T e As L T A R A e 1 w e
< 3« >

6. Right click again and select Paste. Rename the copy to 0203001 (3ft). Select Apply and
Close.

7. Repeat step 5 and copy the item 0205003 (10’) and rename the copy to 0205003 (5’).
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8. Double click on each of the newly created items and edit the Quantity Calculation Variable
Thickness. Edit each to use the correct depth. Click on the Variable: Thickness and fill in
the Value for each depth.

= Edit Pay Item [X]

Pay [tem Mame: 0205001 (21

(<] |ness001 2) e
Pay [tem Code: ||:|205|:||:|‘| |J
Description: |TF|ENEH EXCavaTION 0-4' DEER | -—
Unit Marne: =

CY.
(uantity Calculation Dreduct from Pay [kem
Formula: |- 3 | Pay Items:
Variables: Pay [tem Deduct...
M ame Yalue J

Thickness 2.000

W alue: |2.|:|E||j | Walue: |EI.EIDEI |

bd BazUEMENE

b e (%) Planarized [ ] &pply Quantity Factor: |0 000
() Slope Apply Rounding Factor: |1.000

(# FoundUp ) Round Diown

7. Select the MicroStation Element Selection tool and select the two dashed RED trench
shapes add them to 0205001 (2’).

8. Select the MicroStation Element Selection tool and select the dashed GREEN trench shape
add it to 0205001 (3’).

9. Select the MicroStation Element Selection tool and select the dashed ORANGE trench
shape add it to 0205003 (5’). You will need to zoom in near the orange area around the
catch basin to see the orange dashed shape. Note the dashed yellow shapes have already
been assigned Item numbers.
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SECTION 16

16.4.5.2 Pipes, Structures and Bedding

9. Select the MicroStation Element Selection tool and select the right line for the 36” RCP at
Station 103+00. Select the InRoads command Quantities > Review/Edit Pay Items and
assign it to the correct Pipe item.

10. Select the left line and assign it to the correct bedding item for a 36” RCP.

M) 0651001 BEDDIMNG MATERIAL T,

0651001 (12" CMP)
06510071 (12" RCF)
06510071 (15" CMP)
0651001 (15" RCF)
0651007 (18" CMF)
0651001 (18" RCF)
0651007 (24" CMF)
0651007 (24" RCF)
0B51007 (30" CMP)
0651007 (30" RCF)
0651007 (36" CMF)
0651007 (36" RCF)
0651007 (42" CMF)
0651007 (42" RCF)
0651007 (48" CMP]
0651007 (48" RCF)
0651007 (B0 CMP]
0651007 (60" RCF)
0651007 (72" CMP)
0651001 (72" RCF)

BEDDING MATERIAL
BEDDING MATERIAL
BEDDING MATERIAL
BEDDING MATERIAL
BEDDIMG MATERIAL
BEDDIMNG MATERIAL
BEDDIMG MATERIAL
BEDDING MATERIAL
BEDDING MATERIAL
BEDDING MaTERIAL
BEDDIMNG MATERIAL
BEDDIMNG MATERIAL
BEDDIMG MATERIAL
BEDDING MATERIAL
BEDDING MATERIAL
BEDDING MaTERIAL
BEDDING MATERIAL
BEDDING MATERIAL
BEDDIMG MATERIAL
BEDDING MATERIAL

CY.
Y.
C.
CY.
C.
CY.
C.
Y.
C.
Y.
C.
CY.
C.
Y.
CY.
Y.
C.
CY.
C.
LY.

1>

diil

Add
Find
Cloze

Help

0651004  CRUSHED STOME BEDDING MATERIAL  CY.
0651003  BEDDIMNG MATERIAL [CRUSHED STOME)  CY.
0651010 10" COMCRETE PIPE LF.

12"R.C.FIPE LF

15"R.C.FIPE LF.

18"R.C.FIPE LF.

21"RC.FIFE LF

MR PIPF I F

| £

[~
18

Figure 16-7
11. Select the Catch Basin near 105+60 LT and add the item Type “C-L” CB over 10’ Deep to it.

16.4.6 On your own

There are two Paved Aprons in the project one at station 105+60 and one at 106+50. Create a
new formula that deducts the catch basin top area from the computation and apply the formula
to the Pay Item “Paved Apron”. Then attach the two graphic elements to the pay Item.
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16.5 LAB 32 Compute Quantities Command

The Compute Quantities command combines DTM features, pay item computation parameters,
and quantity formulas to produce a full set of quantity take off information. This information is
then written to a Quantity Manager database.

This command specifies the pay items to be quantified at any given time. Also, you can specify
individual features to be quantified. A horizontal control alignment that encompasses the items
to be quantified is required when running this command.

A multitude of information about each quantity is written to the quantities database. Some of this
information includes:

e station location e rounded value
® measurement value e net quantity
e measurement basis e geometry information

e computed quantity

If the Include Features Selected radio button is selected on the Main tab, the selected features on
the Features tab are scanned. If the Features All radio button is selected on the Main tab, all
features in all loaded surfaces are scanned.

If you select the Pay Items Selected radio button, the scanned features or graphics that contain a
pay item name or whose style contains a pay item name that matches one of the pay item names
selected on the Pay Items tab quantities have their quantities computed. If the Pay Items All radio
button is selected, the scanned features that contain a pay item name or whose style contains a
pay item name that matches any of the pay items in the pay item manager have their quantities
computed.

The All, Fence and Sheet modes specify the range to limit the processing of these quantities. The
guantities are then output to the Quantity Manager database specified on the Main tab. All
appropriate information about each quantity is written to the database. (See the Quantity
Manager product for more details on quantity information.)

e The All mode processes all features/pay items within the station range of the selected
alignment on all loaded surfaces.

e The Fence/Region command is also obeyed. You may determine whether the Pay Items
and Features or parts of Pay Items and Features inside or overlapping the fence are
processed. Specify a fence/region to limit what quantities are computed. Region obeys the
Clip mode.

e Sheet Mode Behavior. The Compute Quantities command reads any VDF file generated by
the Plan and Profile Generator and used to compute quantities by sheet. Information in
the VDF file controls which sheets to compute quantities for each sheets name and each
sheets boundary. Boundary information is obtained by scanning the clipping boundary
element in the host design file specified for each sheet. You may optionally display as a
shape the clipping boundary used to collect and clip the graphic elements to be processed
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for each individual sheet. All quantity information computed for a sheet is written to the
specified Quantity Manger database.

d

© 0 N o

11.
12.

Before you can compute the quantities you will need a .vdf file. In InRoads select
Drafting > Plan and Profile Generator. Click on Preferences at the bottom of the
dialog box and choose Highway Plan Bdr Format or Facilities Plan Bdr Format.

Select the Main tab and make sure you have the correct alignment selected to run
the plans generation along.

Select the Plan Controls tab and click Model Files. Browse to the MSta_Design
folder and select QM_DESIGN.dgn.

Select the Sheet Layout tab.

Set the Host File path to ...Highways\ MSta_Contract_Sheet_Files and add the
following in the File name space Plan_Sheet.

Set the Seed Host File to ...\Standards\seed\CT_Sheet_Civil_3D_V8i.dgn
Click Apply.
Select the Sheet Index tab.

To save the information that created the sheets, select Save As.

. Browse to: \Highways\MSta_Contract_sheet_Files and type in Plan_Sheet. Click

Save. Now you finally have a .vdf file with your quantities.
On the InRoads main menu select Quanties > Compute Quanties...

On the Main Tab select the browse button in the Output section. Browse to your
project location and input a file name.
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Main | Payltems | Features | Sheet

Mode: (%) Create () Append
Phasze: Design

Fium:

[] Deduction Taolerance:

[1Purge

Syrmbalogy:
Object MHame
[1 Highlight Elements

Alignment | Boyte 182 w
Made: Sheet e
Include
Pay [tems: ® al (O Selected
Features: @ al (0 Selected
Graphic Elements: (2 Al (O Selection Set
Output
D atabase:

ectzh399 Instructar_2007Highwaysh_Eng_DataklnRoadzal.mdb [:]

AEH

O

’ Apply ] [ Freferences... ] ’

Cloze ]

13. On the Payltems Tab and the Feature Tab you can pick and choose what item you
would like to process. If you use these tabs change the Include radials to selected.

For this Lab we will be processing All.

14. Select to Sheet Tab and click on the Open Button. Open the file Plan_Sheet.vdf.
This file gets generated when the Plan and Profile Generator is run. See Section 10

for instructions on the Plan and Profile Sheet Generator.

Open VDF File FX & CIERX |
Lock it | 3 Infloads v r (0 d Man | Paylsms | Feaslues | Sheet
3 = Plan_Shest.vdf VDF File Name: (Copen ]
i) St e ——
bl 5. She Host Fie
Deson
=
My Document i3
w8
My Computsr
i e v =]
@ o [wreca v [Coowd ]
My Coe )
|| st
Dbject e
[ Display Shapes a

15. Click the Apply Button and the database will be created.
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16.6 LAB 33 Export End Area Computation to QM
1. Open the MicroStation file QM_XSC.dgn.

2. On the InRoads main menu select Evaluation > Cross Section > Cross Sections. On the
Cross Section dialog box make the Route 188 Cross Section Set active.

3. Select the End-Area Volumes folder. On the General leaf turn on Create XML Report and
uncheck the Perry Lane Surface.

4. On the Compute Quantities leaf Select the Browse button for the output database.
Browse to your project location and create a file called EndArea.mdb. Click Save.

5. The Items for Cut and Borrow should be already predefined in the Pay Items Section. If
this needs to be updated data point in the name field and then click on the Pay Item
Manager Icon. Select the needed item and click Add and Close on the Pay Items Dialog
Box. Note: only use Items Names that have the designation (End Area) for all pay ltems
selected using the End-Area Volumes tools.

3 _ [clx]

Crozs Section Set:

Route 188 v |+
[C1 Create Cross Section Output Quantities
7 Annotate Cross Septlon Output
7 Update Cross Section .
= Endrea Vol Databaze:
" G;izralc' Hmes jectsh333_Riose_Test_2007\Highways’,_Eng_DatatnFioads\Endérea mob | [
g Compute Quantities Mode: (&) Create (O &ppend
Unzuitable Materials by Feature : -
Phase: Deszign W

Unzuitable b aterialz by Station
Classifications Rur:
Compachion/E xpangsion

Walume Exceptions

Added Quantities

Forced Balance

Az Built
Annotation
[ Mass Haul Diagram
Pay [tems:
| Ohbject Hame Description -~

& Cut 0202000 [End Area) EARTH EXCAVATION
L Fil E
& Borow 0207000 [End Area) BORROW
O waste b
< >

Apply ] [Preferences...] [ Cloze ] [ Help
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6. Click on the Classifications leaf. Set the Pay Items in the same method used in step 5.

P_COMP_SUPERPAVE.5 to 0406171 (END AREA)
P_COMP_SUPERPAVE1.5 to 0406170 (END AREA)
P_COMP_SUBBASE to 0212000 (END AREA)

% Cross Sections

LCross Section Set: Refresh Dizplay On Diizplay OFF
[Route 158 v| %
[:| Create Crosz Section Object | Source | Farent |Elassificat| Mazz Drdir| Cut Fac| Fill Fact| Fay ItE| D escriptiot
27 Annotate Cross S ection exizting | Surface 1.0000  1.0000
[:I Update Crogs Section P_COMF Component | Route 188 Designed | Exclude 1.0000 04061 HiA S05 ﬁ
{23 End-vea Volumes P_COMF Component | Route 188 Designed | Exclude 1.0000 | 04061 Hia 51
General P_COMF Component | Route 188 Designed | Exclude 1.0000
Compute Quantities F_COMF Component | Route 18%| Designed | Exclude 1.0000 02120 SUBBASE

Unsuitable Materialz by Feature

Unzuitable Materialz by Station
% Classifications

Compaction/E xpangion

Waolume Exceptions

Added Quantities

Forced Balance

Az Built
Annotation
23 Mass Haul Diagram @ 5
Apply ] [Pre[erences...] [ Close ] [ Help

7. Click Apply.
8. Change the Active Cross Section Set to Perry Lane.

9. On the General leaf make sure the Existing and Perry Lane surfaces are check on.
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10. On the Compute Quantities leaf Change the output mode to Append.

& Cross Sections

File
LCross Section Set: I ode: Refresh Dizplay On Dizplay Off
|Peny Lane L Stop: 201472
|2 Create Cross Section Output Quantities
[C3 Arnnotate Cross SeF:tion (uffant
[Z3 Update Cross Section [T -
a End-[.?;:z[\;olumes |roiects\SSS_Instructor_2DD?\Highways\_Eng_Data\lnHoads\End&rea.mdb | E]
..... % Compute Quantiies Mode: () Create (%) Append
----- Unzuitable Materials by Feature Phase: -
----- Unsuitable taterials by Station ) |DES'gn e |
----- Classifications Rur: | |
----- Compaction/E xpansion
----- Wolume Exceptions
----- Added Quantities
----- Forced Balance
----- Az Builk
----- Annotation
[ Mass Haul Diagram
Pay ltems:
| Object | Mamne | Description ~
B Cut 0202001 [End Area) EARTH EXCAVATION El
O Fi b ﬁ
[ Borow 0207007 [End Area) BORROW
O waste W)
< [l k|
[ Apply ] [Pre[erences...] [ Cloze ] [ Help ]

11. Click on the Classifications leaf and set the Pay Items in the same method used in step 5.

P_COMP_SUBBASE to 0212000 (END AREA)
P_COMP_SUPERPAVE.5 to 0406171 (END AREA)
P_COMP_Proc_Aggregate to 0304002 (END AREA)

T Cross Sections

(21 Update Cross Section
23 End-&rea Yolumes

P_COMP_SUBBZ| Compone Permy Li| Designed | Exclude
FP_COMP_SUPEF Compone Pery L: Designed | Exclude

1.00) 02120 SUBBASE
1.00) 04061 HM& 51

File:

LCross Section Set: I ode; Refresh Dizplay On Dizplay OIff

| Peny Lane o Stop: 201472
(2 Create Cross Section Object | Source | Parent | Elassificatl Mass Drdir| Cut Fe| Fill F| Pay Ite| Descripti0r|
[Z7 Annotate Cross Section exizting Surface 1.000/1.00

¥

General

Compute Quantities

Unzuitable baterials by Feature
Unzuitable b aterials by Station

g Classifications

Compaction/E xpansion
“olume E sceptions
Added Quantities
Forced Balance

Az Built

Annotation

FP_COMP_PROC_ Compone Pemy L: Designed | Exclude 1.00| 03040 PROCESS

[ Mass Haul Diagram

[

Apply ] [Prefetences... ] [ Cloze

J {

Help ]

12. Click Apply and Close. Click Yes to modify the parameter values, name and save the file.
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16.7 LAB 34 Drafting Tools for Plan Sheet Call Outs

1.
2.

Open your plan cut sheet file

On the InRoads Menu Bar select File > Project Options and change the Precision for Linear
to 0.

On the InRoads Menu Bar select Drafting > Place Plan Note.

Use the predefined notes under the plan folder to place your call outs

Place Plan Mote

Horizontal Alighment: | DEAIN " | ﬂ
Surface: | HEW hd |

Mate File:
= ‘23 “Ash3dgs1ACTDOT _projectstd33 TEST_200 ~
T

] Drainage Each call out

m Drainage Length call out Dynamics

m General Each call out [ ] Fotate

] General Length call out = . .
. . . Dimit Atafl

m Interzecting Alignment Annotation (] Omit Autaflp

=

MHon-Pay ltem call out []5cale

54

Paid By Others call out [ Muliple Leaders

[
|

w

27' - 18" R.C. PIPE

TYPE "C" CATCH BASIN
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Section 17 Quantity Manager

Quantity Manager is an application designed to manage design quantities with a direct connection
to the InRoads Quantities Tools. Features include:
e Intuitive interface to organize quantities by pay items, by stations, by units of measure etc.
e Special treatment for rounding and lump sum items.
e Supports CAD file quantities as well as non-graphic quantities.
e Manual input and modifications.
e Interface with estimating systems for pay items and funding sources.
e Facility to import Trns*port pay items & funding sources.
e Facility to export quantities to Trns*port.
e Creation of custom reports in PDF, HTML and CSV formats.
e Funding computations.
e Cost estimates and Cost comparison.
e Several Database Management Systems are supported, including:
o Microsoft Access 2000
o Oracle
o SQL Server
Quantity Manager supports multiple methods of adding quantities within the same Quantity
Manager database. The user can import quantities that are represented graphically in a
MicroStation design file utilizing the InRoads Quantities Tools. Additional non-graphic quantities,
such as Mobilization and Lump Sum quantity items can be added manually.

17.1 Lab 35 Getting Started

17.1.1 Accessing Quantity Manager

1. Quantity Manager can be opened from inside InRoads by selecting Quantities > Quantity
Manager from the main InRoads tool bar. In the standalone application, double-clicking
the icon from the desktop or from Windows Start Menu opens Quantities Manager.

2. To access the file created by InRoads select Project > Open... from the Quantity Manager
main pull down menu.

3. The Connect to Database dialog box will appear. Click on the search icon to navigate to
the quantity database created by InRoads and select the appropriate File. Click on the
Connect button. Note: User Name and Password is not required.
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Figure 17-1Quantity Manager Connect To Database Dialog Box

Connect To Database [z|

File: | g_DataunRoadstallman | |

User Mame: | |

Password: | |

4. After the database is opened the quantities generated by InRoads will appear and can be
reviewed in either the Payitem Tree view or the Payitem Table view. You will need to set
Phase to Design to see the quanities.

Project Edit View Inser Tools

Help

= Quantity Manager - X:\999_Instructor_20n7\Uishways\ Eng [

EEDE#Emgﬁﬁéﬁh;Phase:|Design

Payiterm Tree l Payitem Table|

\ Category

: raoot
®-[] 020 - EARTHWORK

-1 050 - STRUCTURES

Figure 17-2 Setting the Phase in Quantity Manager

#-[] 040 - SURFACE COURSES OR PAVEMENTS

-] 070- INCIDENTAL CONSTRUCTION

5. Prior to adding any manual quantities, the Project properties should be defined. Select
Project > Properties... from the pull-down menu.
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6. Fillinthe project information:

e The Project Number should be the Trns*port project number.
e Description is optional.

e Select the Unit System, English or Metric.

e Enter the Spec Year 11 for English and 12 for metric.

e Fill in the Location Information.

Project Properties

Froject

General |

General Infarmation

FProject Mumber: | 1234_1234

Cescription: | Ciuantity kanager Training

Unit System: ENGLISH

Laocation Infarmation

Froject Chain: |Rnute 188 (Route 188)

v|

Station Range

Eegin: | 100+00.00 1~ End: | 113+50.00 1~
hlile Post Reference Paint

Begin: | 2 | End: | 4 |
Midpoint Coordinates
Latitude: 417 0 0" 1 | Longitude: | 73° 0' 0" W |

[ oK ] [ Cancel ]

Figure 17-3 Quantity Manager Project Properties Dialog Box

from the Eng_Data > InRoads folder. Click the OK button.

and copy it to your InRoads folder and try step one again.

Click on Project and Import aecXML Infrastructure v33 Project. Select the aecitem11.xml
If this file does not exist exist go to W:\Workspace\InRoads_V8i_RSC\V8_Environment

Select Project > Preferences.... For Pay item browse to the file selected above. The Payer

funding XML file from Trns*port is not needed. Click the OK button.
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17.1.2 Quantities Manager Dialog
The dialog is comprised of three sections:
e Menu bar
e Row of short-cut icons
e Table area

- Quantity Manager - pw:\99 - ProjectWise_Admin\User Admin Areas\... [ [O[X]

Froject Edit “iew Insert Toals Help

D& ZMES & @m: B @ % Phase: |Final v|
Fayitem Tree \ Payiterm Tahle| Category |F'a}.fitem IPhase |Chain Metalue Re
-] 020 - EARTHWORK
I:] 040-SURFACE COURSES OR PAVEMERNTS
®-[] 050- STRUCTURES
-1 070 - INCIDEMTAL COMSTRUCTION
< 1l ] 3
95 Funding Paticipation | % Funding Rules |
¥ Elements £ Adhoc Attributes || 82 Payer Participation |
MHlarme IType |Radius |Delta |Length ID
< | ] b4

Figure 17-4 Quantity Manager Dialog Box
QM has numerous tools so the user can customize the "look" of QM. The main QM dialog is

resizable. The user may expand or condense the dialog, depending on the screen space. Tools can
be hidden, “tore-off” or moved according to the user’s preference.
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17.1.3 Table Views
QM provides two perspectives to view the list of pay items. The desired view is selected by
clicking on either of the tabs.
e The Payitem Tree option allows the user to view the pay item categories and items in its
hierarchical tree view, such as Windows Explorer shows folders and files.
e The Payitem Table view shows information on items such as grand totals and
payer/funding totals in a table format.

* Quantity Manager - pw:199 - Proj

Project  Edit “iew Insert Tools Help

ah Bt

=T

(] 040 - SURFACE COURSES OR PAVEMENTS
[ ] 080-STRUCTURES
L1 070- INCIDENTAL COMSTRUCTION

=

Figure 17-5 Quantity Manager Table Views

To customize the Payitem Table view, right click anywhere on the Pay Item pane. This will
activated a drop down list. Select Customize View option at the bottom of the list.

:#/Quantity Manager - pw:199 - ProjectWise_Admin\User Admin Areas\Richard\QM\330_Design_Data\Hig

Project Edit ‘“iew Insert Tools Help

D E N EEBE & & B d % Phase:|Final |
& e
(
|T0tal Met... |Unit Linit Cost Total Roun...|Lump Sum | Document  |DEFAULT ... | DEFAULT ..
rost,020 - E... [0201 451 = - LF. 0 0 ] 0 0
rost'020 - E... (0202523 LF. o o O o o
100t 1020 - E... [0202531 ER2 0 0 O 0 0
root 4020 - E.. 0209001 SelectAll EEER 0 0 [] [} ol ||,
rot 1,020 - E... 0215001 T — Select Funding [222LF o o (] o o [E
100t 1,020 - E... [0305001 ECRA 0 0 O 0 ol I
rot'.040 - 5... [0405238 Column 472(BAL 0 0 O [} [}
ro0t 080 - ... 0507000 | | (7| c ategary z[ea. o o (] o o ||
root 050 - 5...[0507001 | [ Bavitern z[ea. 0 0 O 0 0
100t 080 - ... 0607201 | (] [Deseription 2[ea. 0 0 (] 0 o ||
r0etL080 - ... [DS07TON | (o riar e oo 1 e o o (] o o
root 050 - 5...[0507721 | (] Total Net Quantiy 1]Ea. 0 0 O 0 0
oot V080 - 5. [0BE10M1 | (=i it 215|LF. 0 0 (] 0 0
st L 080 - 5., [08S1 012 | (o nit Gost 156|L.F. o o (] o o
root 050 - 5..[0851019 | [ Total Rounding 83|LF. 0 0 O 0 0
100t 080 - &... 0852010 | (1] [y Sum 1]E8. 0 0 (] 0 0
rstL080 - 5. [0B52015 | (o E e z[ea. o o (] o o
rost\070 - 1. 0703010 | (1 IDEFAULT PAYER [ERA 0 0 O 0 0
oot A 070 -1 0703012 | {1 D EFAULT FUNDING 10]c.y. 0 0 (] 0 0
rost 070 - 1. 0723009 10jcy. o o O o o

Figure 17-6 Quantity Manager Table View Options
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To customize the Quantity table view, right click anywhere on the Quantities pane. This will
activate a drop down list. Select the Customize View option at the bottom of the list.
2]

Project Edit View Insert Tools Help

ééaﬁémaﬁ;ﬁiém;m 3
- ; BICHT CIICK
- F AT h-du hd TR b
Payitern Tree | Payitern Table Categony Fayitem Chain

Phase Meta
1 root rootd20 - EA... (0201451 Final Foute 155
=23 020 - EARTHINORK r00t020 - EA.. |0201 . <)
0201451 TEMPORARY Quantity Table |

0202529 CUT BITURIN Select All
0202531 REMOWAL Ol
n200001 FormaTIon| | € Select Payers Select Funding
0213001 SEDIMEMTAT ) =
0305001 PROCESSED 1 Elements ¢ Select Adhoc Aftributes

+J 040 - SURFACE COURSE

: Mame Typl Column bt
#-(] 060 - STRUCTURES Slloat .
-1 070 - INCIDENTAL CONST = P:y?tgl'fn”’ w

E Fhase

[vlIchain

Figure 17-7 Quantity Manager Quantity Table Options

In addition to showing/hiding columns, each individual column may also be resized and moved by
dragging the column header to the desired location or by adjusting the vertical and/or horizontal
borders between the panes. If the column has a black triangle displayed in the column header, the
fields in the column can be sorted by double-clicking to the right of the column header. The

upward triangle indicates ascending order, while the downwards triangle indicates descending
order.

17.1.4 Phase

17.1.5

The selected Phase affects what is displayed in the table. Multiple Phases can be defined in order
to separate the project for reporting and cost comparison purposes. The phase of a quantity item
can be changed at any point; however multiple phases cannot be selected for reporting purposes.
The Phase defined in the InRoads Compute Quantities dialog box is what will be brought in to QM.

The contents of the different tables are populated based on the current Phase selection.
Select ALL PHASES to display quantities of all phases.

Select a “Category” and all quantities under that category of the active phase are displayed in the
Quantity pane. Check the Expand Category box and all subcategory quantities are displayed as
well. Select a specific Pay Item and all quantities for that Pay Item of the selected phase are
displayed in the Quantity pane. Select a specific Quantity and all Elements composing that
guantity are displayed in the Element pane (Quantity, Elements, Categories & Pay ltems).

Funding

This tool will not be needed since all pricing at CTDOT will be done in the Trnseport Estimator
Program.
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VOLUME IV - SECTION 17

17.2 LAB 36 CREATING CATEGORIES, PAY ITEMS & QUANTITIES

17.2.1

Categories

Categories are “containers” for pay items and sub-categories, similar to a folder in Windows
Explorer. There is no limit to the number of categories or how deeply nested the hierarchical tree
may be created. A category name is limited to 256 characters.

17.2.2

Pay Items

Pay Items are containers of quantities. There is no limit to how many Pay Items may be created.
Insert a Pay Item into a category, highlight the category and right click. Select Insert
Payitem from the drop down menu.

In the New Payitem Properties dialog box select the search button next to the Pay item
field. In the Select Payitem dialog box type Clear in the description filter. Select Pay Item
0201001 and click the Import button.

1.

* Select Payitem X

Payitern Filter;

Descriptian Filter:

*

Clear

Fayitem Description

0000151 CLEARIMNG AND GRUBBING

020100 CLEARIMNG AND GRUBBING

0201030 CLEARIMNG ANMD GRUBBIMG (SITE M. 13

0201031 CLEARIMNG ANMD GRUBBIMNG (SITE MO 25

0201032 CLEARIMNG ANMD GRUBBIMNG (SITE MO, 3}

0201033 CLEARIMNG ANMD GRUBBIMNG (SITE MO, 43

0201034 CLEARIMNG AMND GRUBBIMNG (SITE M. &)

Figure 17-8 Quantity Manager Select Payitem Dialog Box
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3. Click OK on the New Payitem Dialog Box.

Payitern Name: | 0201001 2

Description: | CLEARING AND GRUBBING |

Init Cost; | 0.0 | [ ] Lump Sum

Unit: |.s. v

Total Rounding: | 0.0 |
Ciantity

[] Raunded Yalue | |

8] 4 ” Cancel ]

Figure 17-9 Quantity Manager New Payitem Properties Dialog Box

Pay Item Properties:
e Description - The Pay Item description limited to 256 characters.
e Unit Cost - Cost of a single unit.
e Lump Sum - Check box to define the item as a Lump Sum unit of payment.
There are two types of Lump Sum pay items, True and Hybrid.

o A True Lump Sum pay item has the Unit = "LS" and the Lump Sum box checked. The
pay item will always total 1. (For Example: Mobilization)

o A Hybrid Lump Sum pay item has the Unit not equal to "LS" (measurements in
standard units (SY, LF etc.), but the Lump Sumbox checked. (For Example: Clearing
and Grubbing)

e Unit- Unit of measure for the pay item (i.e. SF, SY, LF, TN etc) The total quantity will still
be measured in the specified Unit. Total Rounding: User defined decimal place to round
the total quantity.

236



17.2.3
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Manual Entry of Quantities for a Pay Item

1) To manually add a quantity select the Pay Item created above, right click and select Insert

Quantity. The New Quantity Properties dialog box will open. For all Lump Sum Items Type
in 1 for computed quantity and click the Create button.

Geheral | Location || Adhoc Attributes

Create

Measurement Basis: | g40p v

MeasUrement Walle: | 0

Computed Quantity: | 1

|
|
Rounded Quantity: | 1 |
|

Deduction Quantity: | 0

Met Quantity: 1
Boundary T¥pe: | none v

Boundary Name: | v|[ Boundary |

Fun Marme: | |

Fhase: | pesign w [ Fhase ]

Cate [ Time: 2011-08-04 13:56:35 [ Set Current ]

Remarks: | |

Description: | |

Extended Description: | |

Figure 17-10 Quantity Manager New Quantity Properties Dialog Box

General Tab

Measurement Basis - The type of element used to derive the quantity. Three measurement
types are supported: Each, Linear and Area. (For example: cells are typically measured per
each.)

Measurement Value - The actual measurement with no formulas, adjustments, or
rounding. (For example: pavement computations are measured in square feet (or square
meters) of the closed area.)

Computed Quantity - The result of a computation of an applied formula. (For Example:
Pavement measures in square feet to which a formula can be applied to convert to a
Computed Quantity in tons.) Rounded Quantity - Rounded quantity based on the
Computed Quantity.

Deduction Quantity - A quantity to be deducted from the Rounded Quantity. Net Quantity:
The results of the Rounded Quantity minus the Deduction Quantity, which contributes to
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the total quantity for the pay item. Sheet Number - Sheet on which the quantities are
located which is used when computing quantities by sheet. (For example: Signal Plans)
Run Name - A user defined grouping mechanism to permit segregation of quantities under
the same pay item. Phase - An option button to allow the review of quantity phase
properties, from which funding rules may be reviewed, added and/or changed.

Date / Time - Date and Time the quantity was computed or updated. The Set Current
button will reset to the current system Date / Time.

Remarks - Key-in field for user comments, limited to 256 characters.

Description - Key-in field for quantity description, limited to 256 characters.

Extended Description - Key-in field for additional description, limited to 256 characters.

Location Tab
Even though this information is optional, it is important to relate as many quantities as possible to
the project baseline chain for reporting purposes.

Baseline Chain - A drop-down menu of all chains found in the QM database. Minimum
Station - The lowest station point in relation to the baseline. This does not always
correspond to beginning station.

Region - The region number at this point if the chain has equations.

Offset - The distance from the baseline to the lowest station point. Maximum Station - The
highest station point in relation to the baseline. This does not always correspond to ending
station.

Region - The region number at this point if the chain has equations.

Offset - The distance from the baseline to the highest station point.

17.2.3.1 Editing a Quantity

A Quantity can be edited by right clicking on the quantity item and selecting Edit from the drop
down menu, unless InRoads generated the quantity. If this was done, none of the quantity
measurement or location information can be edited through QM.

17.2.4

Merging Databases

1. To merge two databases, first open one of the databases to be merged. In this case, the

database created earlier is still open. Then select Projects > Merge Database.

‘zIMerge Database

Datahase: waysi_Eng_Data\inRoadsiEndArea.mdh

[ categary ||
[ Payiter

[] Description
[ Phase

Figure 17-11 Merge Database
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VOLUME IV - SECTION 17
2. Click on the search button and locate the .mdb file created from the end areas of the cross
sections.
3. Then click Merge. Text will start filling in below and then when asked click Continue.
'* Merge Database [

Database: | waysi_Eng_DatalnRoadsiEndarsamat | Q|
[ category ‘
[ Payitem ‘
[] Description ‘
[ Phase ‘

herge Continue Cancel

IMetge started.

Checking chains...

Perry Lane : OK.

Route 188 OK.

Checking payitems___

Mew payitemn: roofi020 - EARTHWORKI0202001 EARTH EXCAVATION

Mew payitemn: roofi020 - EARTHWORKI0212001 SUBBASE

Mew payiterm: roofii20 - EARTHWORKI0204002 PROCESSED AGGREGATE BASE
Mew payitem: roofi0d0 - SURFACE COURSES OR PAVEMENTSI04061 70 HWA 51
Mew payitem: roofi040 - SURFA CiiiSEEeiim SI0406171 HWA S0.5
Preliminary check succeed ontinue” to projjeed with the merge process.
Backing up current databas® : il

Merge completed successfully_

Figure 17-12 Database Being Merged

4. Now that the databases are merged the end area quantities need to be edited so that they
contain boundary information. In the Payitem Tree tab select 0202000 EARTH
EXCAVATION.

"zIQuantity Manager - X:1999_Student01_2007\Highways\_Eng_Data\InRoads\all_items.mdb

Froject Edit Wiew Insert Tools Help
I LI L I —
Pawitem Tree | Payitern Tab|e| ... |Deduction .. Run Mame |Boundary
3 roat u 4
529 020 - EARTHWORK L
0202528 CUT BITUMINOUS COMCRETE PAVEMENT L}
2001 EARTH EXCAVATION Ll
0202631 REMOVAL OF BITUMINOUS CONCRETE Ll
0212001 SUBBASE Ll
0208001 FORMATION OF SUBGRADE L
0304002 PROCESSED AGGREGATE BASE L}
0213011 GRANULAR FILL Ll L
0219001 SEDIMEMTATION CONTROL SYSTEM Ll
0302000 PROCESSED AGGREGATE Ll
(] 040- SURFACE COURSES OR PAVEMENTS L
(11 080- STRUCTURES L
(11 070- INCIDENTAL GONSTRUGTION =
||
202,000 0,000, [ 750.000[107+50.00
138.000 0.000! ] £00.000[102+00.00 10,8000
188,000 0,000, 1 260.000[108+50.00 10,8500
200.000) 0,000, ] 300.000105+00.00 10,5000
>4 nn A RN Annk nasAn AN Anasn
 Elements | &} adhoc Anr\butes” " PayerF’amcmatmn” 95 Funding Pamc\patmn" % Funding Rules|
Name |Type |Rad\us ‘Delta |Length ‘DII’eCtIDH |Natme I |Docume
< >

Figure 17-13 Earth Excavation Quantity

5. Inthe box on the right scroll over until you can see the column for station. Then select all
of the quantities from station 100+00 to 107+00.

6. Rick click and select Edit. In the edit quantity box for boundary select Sheet. For boundary
name select PLN1. For Phase select Design. Make sure the boxes for Boundary Type and
Phase are checked. Click OK.
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Edit Quantity Properties - Payitem: S... EI

Boundary Type: |Sheet v|
Boundary Mame: | PLN1 | [__Boundary |

Orunvams |
Design v|[ Phase |
[ Date i Tirne: 2011-10-19 11:26:28
Clreres | |
[] Description: | |
[] Extended Description: | |
o< Comm )

7. Now select the rest of the quantities. Repeat the step above, but this time select PLN2 for
Boundary Name.

17.2.5 Adding **SEE SPECIAL PROVISIONS**

For the “A” items **SEE SPECIAL PROVISIONS** will need to be added in the Remarks column.
1. Under the Payitem Tree tab locate item 0913984 TEMPORARY PROTECTIVE FENCE and
select it.
2. Then on the right select the two quantities listed. Right click and select Edit.

‘2IQuantity Manager - X:\999_Student01_2007\Highwaysl_Eng Data\lnRoads\all_items.mdb
Project Edit View Insert Tools Help

D& DEE&m @& PhoeDeson v

Payitern Tree | Payitern Tahle

‘J root e = N - - E I
-] 020 - EARTHWORK A R D & Quantity Selection &

_| 040-SURFACE COURSES OR PAVEMENTS & insert

[1080-STRUCTURES — .

(=8 070 - IMCIDEMTAL COMSTRUCTION
§ 0703010 STANDARD RIPRAP @ Delete

703012 MODIFIED RIPRAP

728001 CRUSHED STOME FOR SLOFPE PROTECTIO
803010 PAVED APRON B Custornize Wiew
918001 BITUMINCOUS CONCRETE LIF CUREIMG
906001 WIRE FERCE WITH WOOD POSTS
0907001 BARMAY

Apply Funding Rule

EMPORARY PROTECTIVE FENCE
930001 OBJECTMARKER
§ 0942001 CALCIUM CHLORIDE FOR DUST COMTROL
§ 0944001 FURNISHING AND PLACING TOPSOIL
0950005 TURF ESTABLISHMENT
-\ 0950033 EROSION COMTROL MATTING TYPE H < | S
-8 0950036 EROSION CONTROL MATTING TYPE E

® Elerments | 4} Adnoc Attributes | 8 Payer Participation | 8 Funding Participation | # Funding Rules

Narne | Type [Radius  [Derta [ Lengtn [Directon [watwe [ Docume

Figure 17-14 Edit Quantity
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3. Check the box next to Remarks and type in **SEE SPECIAL PROVISIONS**,

Edit Quantity Properties - Payitem: S...

[1 Boundary Type: Mone v

Boundary Mame: w
[ Run Mame:
[ Phase: DEFAULTFPHASE v
[ Date f Tirme: 2011-10-18 13:27:27
Remarks: **SEE SPECIAL PROVISIONS**|
[] Cescription:
[] Extended Description:

[ Ok l [ Cancel

Figure 17-15 See Special Provisions

4. Now for more practice add **SEE SPECIAL PROVISIONS** to the item 0944001
FURNISHING AND PLACING TOPSOIL.

17.2.6 Appending a Database

1. First make sure Quantity Manager is closed.
2. In Microstation locate the SCS at the end of the design and extend it until it reaches the
drainage ROW at the bottom.

3. Now select Quantities > Compute Quantities. Select the database created previously and
for Mode select Append.
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-~ C[E[X]

Main | Papltems || Featurss | Sheet

Alignmert: | make 100 w
Mode: Shest -
Include
Pay ltems: @ &l O Selected
Features: [OF] ) Selected
Graphic Elements: () Al (O Selection Set
Olutput

D atabase:
Yheh3dgs1BACTDOT_projectsh999_Student01_ 2007 \Highways'_ E]

Mode: (iCreate () Append

Phaze: Design w

Rur:

[ Deduction Tolerance:

[ Purge

Syrbalogy:
Object Mame
[ Highlight Elements O

[ Apply ] [ Preferences... ] [ Claze ]

4. Click Apply. Now if the appended database is opened in Quantity Manager any changes
made in Microstation should be reflected in Quantity Manager.

17.3 LAB 37 REPORTS

17.3.1 Defining Report Styles

A report style has been created to replace what used to be “The Detailed Estimate Sheet”. The
“Style” defines the output format and its content. Report styles can be created, reviewed,
modified and deleted from the Report Styles dialog box, which is opened by selecting Tools >
Reports > Define Styles from the menu. To create a new style of report, select the “New” icon on
the Report Styles dialog box. Define the properties of the report (Several report style samples are
delivered with QM).

e Style Name: Name of Style, limited to 256 characters.
e Description: Description of Style, limited to 256 characters.
e Payitem Type: This specifies the pay item type to be listed in the report. Four options are
supported: EACH, LINEAR, AREA and GENERAL(summary of pay items) (For example: curb
& gutter would not have a report style of EACH)
e Export Style: Controls the amount of data in the report. Four options are supported:
o Standard
o Payitem
o Payitem + Quantity
o Payitem + Quantity + Element
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Specify the minimum data needed for the report. (For example: a summary report of pay item
with totals uses the option "Payitem". "Payitem + Quantity" would work, but it may be slower
with extra data being "published" that is unnecessary for the report.)

Document Type PDF, CSV and HTML are the supported document types. XSL File Name Name of
the XSL style sheet used for formatting. The Process QM Uses to Generate a Report

QM uses the Export Style setting to determine how much information needs to be extracted from
the database. This information is then stored in a temporary XML file to which a style sheet is
applied to define the “look” of the outputted report.

17.3.2

N o vk w N

Creating a Report

To create the Detailed Summary of Items change the view to Pay Item Table and select all
pay items.

Make sure the Phase is set to Final.

Select Tools > Reports > Create

For Report Style select Sample Pay Item Summary By Sheet Report (CSV)
Browse to the correct folder and key-in a Document File Name for your CSV file.
Select the Create button.

For more specialized reporting select the specific categories and/or pay items to be
included in the report. Note: When a category is selected, only pay items and quantities
directly under that category are included in the report, unless View > Expand Category
Quantities option is checked on.

Review other Report Styles. Create reports in PDF and HTML format.

17.4 LAB 38 EXPORTING DATA TO TRNS*PORT

1.

Pay item, quantity, funding and backup data can be exported from QM into an XML
formatted file. To export data to Trns*port Estimator, change the view to Pay Item Table
and select all pay items. Then select Project > Export > Export from the main menu.

Select one of the Export Styles select aecXML and browse to the correct folder and key-in a
Document File Name for your XML file.

Note the Active Phase: Only a single phase may be exported at one time. If All Phases is
selected, the Export button is disabled.

Select the Export button

Follow the procedures in the Trns*port Estimator Guide to complete costing.
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APPENDIX A

Appendix A Behind the Scenes

Cell Library List

InRoads looks for cells from MicroStation Cell Library Lists. These lists can be found if you click on
Workspace-Configuration-Cells-Cell Library List. Below Figure App A - 1, a MicroStation screen-
shot of the directories included in the Cell Library List.

For Designers to utilize InRoads DTM features you will need the following paths assigned to your
Cell Library List:

...\ CTDOT_V8_Workspaces\Workspacel\2007\cell\*.cel

..\ CTDOT_V8_Workspaces\Workspacel\Standards\cell\*.cel

...\ CTDOT_V8_Workspaces\Workspacel\InRoads_V8i_RSC\V8_Environment\cell\*.cel

' Configuration : User [RoseSL]

File
Categary A Set cell library information.
All (alphabetical) Detailing Svmbols Cell Library Site o (8]
All (By Level) Cell Library Directories Site
Archive Cell Library List -
Cell Selector Directory Site L3
Colors Cell Selector File ndefined
Data Files Output Cell Libraries Site o
Databaze
Dezign Applications
Design History Edit. | | Select. Delete Bew..
Diztributed DGM
O GIDE Expanzion
Engineering Links Nizh3dgs] SWCTDOT WA Workspace - spac 0Fcell® cel
Extenszions Nzh3dgs1 NCTDOT_WE 'W'u:urkspau:es'I.WDrkspaceIEtandardslcell'l.* cel
File Saving Nish3dgs18CTDOT _VE WorkspacestWorkspacellnRoads_W3i_RSCWS_Envira
Levels
kDL Developrment
OLE 4 >
Dperation
Primary Search Fathz L4 Deszcription
Frinting Lizt of cell library files to be searched for cells if not found in the current
Protection library. May contain wildcards. (MS_CELLLIST)
Raszter
Reference
Renderinallmanes
Security
Seed Files
Spelling o
For rmore options, click an the category list at left.

Figure App A - 1 Cell Library List
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Level Libraries

The InRoads Symbology Manager places all features By-Level so the Highway DGN Library List
needs to be mapped. Below Figure App A - 2, is a MicroStation screen-shot of the directories
included in the DGN Library List. These lists can be found if you click on Workspace-Configuration-
Primary Search Paths-DGN Library List. The paths to the DGN libraries should be listed here.

For Designers to utilize the InRoads Symbology Manager you will need the following paths
assigned to your DGN Library List:

..\ CTDOT_V8_Workspaces\Workspace\2007\dgnlib\*.dgnlib

..\ CTDOT_V8_Workspaces\Workspace\Standards\dgnlib\*.dgnlib

' Configuration : User [RoseSL]

File

Category

all thlphabetical)
All (By Level)
Archive

Cells

Colors

Data Files
Databaze

Dezign Applications
Dezign History
Diztributed DGM
W GIDF
Engineering Links
Extenzionz

[ >

File Saving

Levels

kDL Developrment
OLE

Dperation

Primary Search Fathz L4
Printing

Frotection

Raszter

Reference
Renderinallmanes
Security

Seed Files
Spelling

| £

Set default zearch paths for locating files.

ECSchema Search Path System A [o] 4
ECTree DGH Library List IIndefined
DGM Library List 0 m
Deszign Files Project -
References Project
Yizible MOL Applications Site o

Edit. | | Select. Bew..
Expanzion

CAPROGREA™ \BentleA\PROJEC™Tibin\Dependency Servicely

CABentley _WENCivillnRoads Group W8.11\Dataldgnlibi™ danlib

CABentley WaiwWorkSpaceisvstemidanlibibModel Transparency.dgnlib B
CABentley WaiWwWorkSpaceizvstermidanliblClazshDetection.dgnlib
Nish3daz18WCTDOT Y8 Workspaces®Workspacellser Workspacesinterfac ™
L4 [ ¥

Deszcription

Lizt of DG files which are uzed as resource for vour current sezzion.
(hAS_DGMLIBLIST)

For more options, click on the category list at [eft.

Figure App A - 2 DGN Library List
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Custom Highway Toolbars

Below Figure App A - 3 is a windows screen-shot of the custom toolbars. The custom toolbars can
be found in ..\CTDOT _InRoads_V8i_RSC\V8_Environment. These toolbars help to automate
workflows instead of having to search through the InRoads pull down menus for tool selections.

& W:\WorkspacellnRoads_V8i_RSC\V8_Environment :||E|fz|
.1:

File Edit ‘“iew Favorites Tools Help

- 'X ﬁ‘ﬁ‘

aaack i > | l'ﬁx /.._\J Search ‘[l_" Falders

Address |75 W \WorkspaceInRoads_v8i_RSC\WE_Environment v G0
Falders X MName
% RoseSL on 'Sdodbss0’ (U ~ S?I'” e
_"’ 1 . . - —_— '
= CTDOT_DEY_ Warkspaces on 'Engineeri CT_Draiﬂage_RepDrt.rpl
=-=% Y8 Warkspaces - SH3ADGS18 04 ZHCT_iterms.Idb
=3 Workspace EHCT_items.mdb
) 2008 = T _notes.dft
) 2007 #|CT_rainfall.idf
= 2011 = CT_runoff.dat
= 3 InRoads_Y8i_RSC EI—SWL_‘EU["’?tT-dat
) 1_Environment = _t:.fpn; =1
HW _typicals. itl

— SE_Enviranment = Readme_InRoads. pdf
£ Superelevation_Rate_Tahles SV_VE_L_EVELS_METRIC.XIN
03 ¥8_Enwironment gl Toolbar_Horizontalannotation, tr
I ¥Drive_TrainingProject
I Standards
) StarmCAD_RSC
£ User_\Workspaces 3

i | S | >
Type: TBR File Size: 889 bytes Date Modified: 12/5/ 889 bytes & J Local infranet

Figure App A - 3 Highway's Custom InRoads Toolbar
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Appendix B Self-paced Training

This manual can be used as both a self-paced tutorial and a course book for formal instructor-led
training. The procedures below describe how to set up self-paced training projects for both
CTDOT staff and outside Consultants.

A. Use a browser to navigate to the workspace and then go to
Workspace\InRoads_V8i_RSC\XDrive_TrainingProject

B. Copy the 999 Student01_2007 folder to your D drive.

C. When opening MicroStation choose the 999 _Student01_2007 project located in the
bottom right hand corner of the MicroStation Manager as shown in Figure App B - 1
(Consultants will need to create this project, please refer to the 2007 DDE).

D. Browse to your D:\ 999_Student01_2007\Highway\MSta_Design and open
HW_InRoadsXM.dgn

E. Set up the Project Defaults using the Conventional Method in Section 3.

dzer: | richardeh w

Project: | 999 Studentll _2007  w

Interface: | richardeh w

Figure App B - 1 Bottom Right Corner of MicroStation Manager
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Appendix C InRoads Storm and Sanitary
CTDOT Evaluation

Purpose
Evaluate the computer application InRoads Storm and Sanitary and determine if the drainage

calculations follow the design practices and procedures in the Connecticut Department of
Transportation Drainage Manual.

Objective

To obtain approval from the Hydraulic and Drainage section for the use of the computer
application InRoads Storm and Sanitary for storm drainage design on Department administered
projects.

Summary
This evaluation focused on Chapter 6 Hydrology and Chapter 11 Storm Drainage Systems in the

Connecticut Department of Transportation Drainage Manual. Four aspects of storm drain design
were reviewed time of concentration, gutter flow calculations, storm drain calculations and
hydraulic grade line calculations.

Customization
Four InRoads resource files required customization:

1. The IDFfile is an Intensity-Duration-Frequency table file. This file was populated with
rainfall intensity data found in Table B-2.1 in the CTDOT Drainage Manual.

2. The Drainage Structure File is and ACCII file that contains standard sizes, shapes and
materials for drainage structures and pipes. The CTDOT standard size catch basins were
added to this file, which included grate and vault sizes. These files were customized using
only English units.

3. The runoff coefficient file. This file was populated with the data found in Tables 6-3, 6-4
and 6-5 in the CTDOT Drainage manual.

4. The drainage report file. This file was set up to mimic Tables 11-4.1, 11-5.1 and11-8 found
in the CTDOT Drainage Manual

Time of Concentration

The time of concentration calculator in InRoads Storm and Sanitary follows the methods, tables
and equations in HEC 22. The calculator has the option to choose Over Land Flow in which a user
can input terrain data for Sheet Flow Travel Time, Shallow Concentrated Flow Travel Time and
Open Channel Flow Travel. These equations are not consistent with the CTDOT Drainage Manual
and the estimated time of concentration will not meet Department Standards. It is recommended
to use an excel spread sheet with the CTDOT equations to estimate the Time of Concentration.
This time can be directly input into InRoads with out having to use the Storm and Sanitary time of
concentration calculator.
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Gutter Flow

Triangular Gutter sections

Gutter flow was checked for triangular gutter sections for compliance with the Uniform Cross
Slope Procedure the Composite Gutter Sections Procedure. The spread of water computed using
InRoads Storm and Sanitary is consistent with the CTDOT Drainage Manual.

Bypass for Inlets on Grade

Type “C” Catch Basins where analyzed as grate type. This type of catch basin consists of both a
curb-opening inlet and a grate. Based on section 11.8.2 Standard ConnDOT Inlets when
computing the inlet capacity, the curb opening is neglected and only grate opening is considered.

The bypass computed using InRoads Storm and Sanitary is not consistent with the CTDOT Drainage
Manual.

e CTDOT only considers the ratio of frontal flow to total gutter flow. InRoads Storm and
Sanitary takes into account splash over, frontal flow and side flow, which is consistent with
the methods used in HEC 22.

e CTDOT carries over the AC bypass to the next inlet. InRoads Storm and Sanitary carries
over the Q bypass which is consistent with the methods used in HEC 22.

When comparing the CTDOT bypass amounts and the resulting width of flow it is only about a half
a foot different than the InRoads resulting width of flow.

Grate Inlets in a Sag

A Type “C” Double Grate Type Il Catch Basin was analyzed. InRoads Storm and Sanitary inlets
placed in sag conditions operate as a weir up to a certain depth and orifice at greater depths. The
spread of water computed using InRoads Storm and Sanitary is consistent with the CTDOT
Drainage Manual.

It should be noted that a Type “C” Catch Basin is a combination inlet (grate with curb opening).
The CTDOT manual neglects curb opening area in a sag condition and only uses the grate opening
for depth of water calculations. When using Storm and Sanitary if a combination inlet is selected
the curb opening area is used to calculate the depth of water in a sag condition. To get consistent
depth results when using Storm and Sanitary a “Grate” type inlet should be selected for all Type
“C” Catch Basins.

Storm Drain Design

Flow entering the system

The method in which Storm and Sanity computes the flow entering the pipe system is not
consistent with CTDOT methods.

Storm and Sanitary does an additional check to determine how much flow to add into the system
for the pipe design after the inlet is designed.

Here is an example:

e When the program calculates the flow entering inlet CB 2 the bypass flow from inlet CB
1 gets added to the CB 2 Area flow.

Formula 1: Gutter Flow {2.08 CFS + (.5 acres * .25 C * 6 in/hr)} = 2.83cfs.
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The capacity of inlet CB 2 is determined to be 2.46cfs and the bypass to be .37cfs.

e When the program analyzes the down stream pipe it uses the Time of Concentration
through the pipe system to Inlet CB 2 and assigns the corresponding intensity. The
system intensity for this example is 3.47 in/hr.

e The program then does the check.

If the gutter flow at inlet CB 2 at the system Time of Concentration is less than the Capacity of
inlet CB 2, it then takes 100% of the AC attached to inlet CB 2 and adds it to the AC from the
upstream pipe. For the pipe design, it is designing using the time through the system, and at
that time, it determines the inlet can handle all the flow.

Formula 2: Gutter AC at CB 2 (2.83/6)=.47

Formula 3: Gutter Flow at CB 2 using system | (0.47 X 3.47) =1.63
Conclusion

1.63 (Gutter Flow at CB 2 using system 1) < 2.46 (inlet CB 2 Capacity)

The program will add the total gutter AC at CB 2 and add it to the AC already in the pipe
system.

Formula 4: (7.46+0.47)*3.47) = 27.52 cfs

If the Q through the inlet at the system TOC is greater than the Capacity of the inlet, the
program then just takes the Q intercepted and divides it by the system Intensity to arrive at
the AC value to add to the AC from the incoming pipe.

The drainage systems analyzed by Storm and Sanitary will compute slightly higher flows than the
methods used in the CTDOT Drainage Manual. This conservative approach will ensure the
minimum requirements set in the CTDOT Drainage Manual will be met.

Velocity

The procedure for using the Storm Drain Computation Sheet (Table 11-8) in the CTDOT Drainage
was compared to InRoads Storm and Sanitary. Given the same flow, pipe size and slope, the
InRoads output for Qg (full capacity flow), Vs (Velocity flowing full) and V (Velocity at Design flow) is
consistent with the CTDOT Drainage Manual.

Hydraulic Grade Line

The CTDOT Hydraulic Grade line Design Procedure outlined in Section11.12.7 applies to pipes that
are flowing full. If a part flow condition exists the EGL is located one velocity head above the water
surface and no structure losses are computed. InRoads Storm and Sanitary is consistent with this
procedure.

In the InRoads Storm and Sanitary HGL procedure if the pipe is flowing full structure losses are
applied. If the flow depth (d) is greater than the critical depth (d.), then the flow is sub-critical and
the structure losses are also applied. Otherwise, the flow is supercritical. Structure losses (K) do
not apply when the flow in two successive pipes are supercritical.
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